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The Electrical Transmission of Mechanical Energy. 





(Continued from page 243.) 


Although it is certain that energy cannot be -destroyed | 


any more than it can be created, yet we know that when 
it is converted from one form into another there is usually 
a small loss of useful effect realized. This is to be ac- 
counted for by the fact that a certain portion of the energy 
fails to-be converted into the form desired, either in con- 
sequence of imperfections in the-apparatus or else because 
certain conditions essential to a total conversion of the 
energy are lacking. We know, for instance, that even the 
best dynamo-electric machines, or, as we often say, the 
most efficient, do not convert into electricity all the 
mechanical energy supplied to them by the steam engine 
or other source from which they derive motion. Only a 
certain percentage of this mechanical energy appears as 
electrical energy, and that is the useful effect; the remain- 
der appears as heat at the bearings, at the armature, etc. 
To designate this useful or available energy we employ 
the term *‘ efficiency.” 

A dynamo electric machine capable of transforming 90 





Fic. 3.—THE GENERATOR AT MIESBACH. 
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and there used to run another dynamo-electric ergy M, as we showed above. To obtain the absolute effi- 
| machine asa motor for producing motive power, we must ciency k’, therefore, we must divide the power obtained at 
anticipate further loss in useful effect in consequence | the motor by the power originally supplied to the genera- 
| of the conversion of some current energy into heat in the 


Salant : | tor ork’ =". Ifthe generator absorbed 12 horse-power 
| circuit and in the motor. If we measure the power pro- ‘ M 
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per cent. of the mechanical energy of rotation of the arma- | 
ture into electrical energy is said to have an efficiency of | 
90 per cent. The efficiency of a dynamo, therefore, is | 
merely the ratio which the useful effect bears to the total 
energy supplied to it. To calculate this efficienvy we 
have only to divide the useful effect, or the electrical en- 
ergy produced, by the amount of mechanical energy ar- 
plied to the armature pulley. Designating the mechanical 
energy by M and the electrical energy by m the ratio of 
efficiency K may be expressed by the formula 
m ie nS Z == = a 
K=— 
M M. DEPREZ’S EXPERIMENT AT MUNICH—THE INSTALLATION IN THE CRYSTAL PALACE. 
Thus if the power applied (M) were of 12-horse and 
there appears an electrical energy (m) equal to 10.8 horse 





ivi i shani : 4 
19.8 9 Gueed:by the Motor and divide. tae mechanical energy. |, 14 the motor reproduced 4 horse-power then or —~ = 

power in the circuit then —— = — = 90 per cent. which we may call m’, by the electrical energy m we ob- M 12 
alt 1s or 3: -» Which i > abs » effici- 
12 10 tain the efficiency of transmission k. Thus k = m But | °F 33 per cent., which is the value of the absolute effici 


Now if the energy made available under the ’ lency k. The difference between the electrical energy 
form of electrical current by the dynamo-elec- | this is not the absolute efficieney for m, the electrical en- | given to the circuit by the generator and the mechanical 
tric machine is to be transmitted to a distance|ergy only represents a certain percentage of the total en- energy obtained from the motor which represents the loss 
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in transmission, is due partly to imperfections in the mo- 
tor and paitly to the resistance of the circuit. 

It was this loss in transmission which had discouraged 
all who bad studied the problem of electrical transmi-sion 
eof mechanical energy to a distance, before M. Deprez 
attacked it. 
mathematicians had shown that the maximum of work 
was made available by a motor when the useful effect or 
«* duty” was 50 per cent. of the power applied to the 
generator. Morcover, the distance of transmission was 
evidently measured by the resistance, since the resistance 
of a conductor increases in dir.ct proportion with its 
length. This seemed to indicate, therefore, that the 
greater the distance the greater the loss in transmis- 
sion to be anticipated, and, in fact, the experience 
in electric ‘tightnmg confirmed this view. ‘To keep 
up the efficiency to the maximum of 50 per cent. indicated 
by theory, the only procedure which seemed practical was 
to increase the size of the conductor so that the increase | 
in area of ils cross section would be proportional to the 
sugmentation of its length by distance, thus leaving the 
resistance the same. 

By this means the distance, electrically considered, 
would remain the same. But this did not solve the prob- 
lem, nevertheless, for it is clear that the distance of trans- 
mission was limited by the cost of copper in the conduc- 
tors. A solution of the problem cannot be considered per- 
fect unleas it admits of ‘the transmission of mechanical 
energy to a considerable distance without too great loss and 
without necessitating conductors too large and costly.” 

It was on the 15th of March, 1880, that M.Marcel Deprez 
first broached his celebrated theory,in a communication to 
the Académie des Sciences, in which he boldly enunciated 
the proposition, apparently so paradoxical, that ‘‘in the 
electrical transmission of energy the efficiency is independ- 
ent of the distance of transmission.” This assertion was 
a thunderbolt of surprise to those who accepted the theory 
as it was then understood. It provoked discussions and 
contradictions witbout number, but Jeft everybody incred- 
ulous. M. Deprez had deduced this theory by careful 
mathematical study, and a few expe1iments strengthened 
him inthe conviction that he was right. He continued his 
mathematical analysis,and by April,1881,he had succeeded 
in elucidating the whole subject of the transmission 
of energy of whatever form, b&, electricity, and 
shown that the same Jaws apply to every 
case. Taking as a basis the results of experiments made at 
Chatbam by some English officers with a ‘‘C” Gramme 
machine, he made calculations of the results obtainavle in 
transmitting. mechanical «nergy by means of one such 
machine as generator wound with wire of a different 
diameter and run at a certain speed, using another identi- 
cal machine as motor, It was shortly before the opening | 
of the Paris electrical exposition that he published these 
culeulations with the following surprising conclusion: It 
is possible with two identical machines of type **C” to 
transmit an available work of ten horse-power to a distance 
of fifty kilometers (about 380 miles) by means of an ordi- | 
nary telegraph wire, the initial motive power being about | 
siateen horse-power, This announcement produced a sen- 
sation; for it promised a complete solution of the) 
problem, Not only the distance of transmission 
was considerable, but the wire was not to be large 
nor costly, and above all the efficiency k was 
to be greater than theory had ever deemed possible, 
m 10 4 
ae _ — = 624 per cent. 

M 16 8 

The theory of M. Deprez, which he fully elaborated be- 
fore the International Congress of Electricians Oct. 1, 1883, 
made only a few adherents. There were those who did 
recognize the value of his ideas, but it did not seem possi- 
ble that the results it indicated could ever be realized in 
practice, 

What was lacking was the evidence of experimental 
demonstration, and it was this for which the Munich Ex- 
position was destined to furnish an opportunity. The 
committee of the exposition proposed experiments of this 
nature, using telegraph wires, and M. Deprez accepted the 
offer. The detailed study of the theory of M. Deprez and 
of the means by which its results are to be attained will 
forni the subject of a succeeding article, but before we 


or 


proceed to describe this crucial experiment we will briefly | The resistance of that at Miesbach was 470 ohms, and that 


mention the most salient points of this theory. 

If we have two similar dynamo-electric machines, 
connected in series, and we apply power to the 
pulley of one, the other begins to 
the influence of the current generated by the first 


one. Now the current in circuit is what magnetizes / case 
The magnetic power | of their speeds will express that ratio of their electro- 
of a magnet is equal to the volume of current, in ampéres, | motive forces which indicates the efficiency. 
multiplied by the number of turnsof the helix magnetizing | may be expressed by dividing the counter-electromotive 
it, In this cave the current being the same for both mag-| force of the motor by the electromotive force of the gen- 
netic fields, and the number of turns of wire being also | erator, or. what is the same thing, their speeds. The 


the field magnets of both machines, 


Certain experiments and the theory of the motion of the armature of the motor. This electromo- 


‘the efficiency, for the energy put into the circuit by the gen- 


| depends simply on the amount of energy to be transmitted 


rotate undey | electromotive 





not there; but the electromotive force vf induction will be 
in a contrary direction, because it is a consequence of 
Lenz's law, that the current induced is always such in di- 
rection that its reaction opposes the motion producing it. 
We have then a counter-electromotive force as the result of 


tive force increases- with the speed of rotation just as the 
electromotive force of the generator does, If the two 
machines are identical, then it is plain that at the 
same speed their electromotive forces will be equal. 
Now the lighter the load placed upon the motor 
the faster it will turn and the higher will the counter- 
electromotive force rise. Again, theavailable electromotive 
force in the circuit is clearly the difference. between the 
two opposing electromotive forces. If the electromotive 
force of the generator (which we will designate by £) is 
100 volts, and the counter electromotive force (designated 
by e) is 25 volts, then (HZ — e) or 100 — 25 = %5, the avail- 
able electromotive force, which we may call e’. 

We know from Ohm’s law that the current (C) in a cir- 
cuit is equal to the electromotive force divided by the re- 


sistance (R) or C = R 

Now when the motor is at rest, as it would be if held by 
an immense load, and the generator producing current, 
there w.ll be, of course, no counter-electromotive force 


’ 


and the current will have the value of . 


the load is diminished and the motor starts it begins to pro- 
duce a counter-electromotive force (e), and the available 
electromotive force is no longer EF but E—e ore’, and the 
e 
formula becomes C = —. 
R 

The current C will have a lower value than before. The 
faster the motor is allowed to move, of course the smaller 
e’ will be, and, consequently, the smaller the value of C. 
This means that when the speed of the motor is permitted 
to increase, a smaller amount of energy is transmitted. 
Let us see. The amount of energy appearing in an electrical 
circuit is equivalent, as will be explained ia the next article, 
to the product of the current and electromotive force, 
thus, C x E, or C E as commonly written. The energy 
given off by the generator will therefore be C E (using the 
same symbols as before). The energy appearing in the 
transmitting circuit, or what may be called the loss in 
transmission, will be the product of e' (the difference be- 
tween FE and e) and C, or Ce. Now it is plain that the 
faster the motor runs the greater will be the counter-elec- 
tromotive force e and the smaller the difference e’, while 
the current C will also be of necessity smaller. This is a 
clear proof;therefore of the fact that the smaller the duty 
or availableewerk required of an electric motor the higher 


; but now when 


erator (CE) minus the energy lost (Ce’) is evidently the 
electrical energy available to the motor, which, as we shall 
subsequently show, is expressed by Ce. 

This isthe whole essence of the theory of M. Deprez, 
stated in Simple language. We see that the loss in trans- 
mission is the result of a certain relation which the electro- 
motive forc® of the generator bears to that of the motor. 
The resistances do not appear at all in the formulas and 
consequently we may say with M. Deprez that * the effi- 
ciency of transmi-sion is independent of the distance.” It 


or the duty required, as just stated. 

The experiment of Munich, which proved this important 
law, was intended to have been made by transmitting me- 
chanical energy from Augsburg to Munich, but the pro- 
prietor of a shop at Miesbach, Herr Fohr, having offered 
to furnish motive power, the Jatter place was decided 
upon, The distance between Miesbach, and Munich 
is 57 kilometres and the current from the generator 
(shown in Fig, 8) was conveyed by means of two ordin- 
ary telegraph wires 4} milimetres in diameter, placed 
on poles as usual. The motor was placed in the 
Munich Crysial Palace and was belted to a centrifu- 
gal pump which fed a cascade nearly three metres in 
height, as shown in our front page illustration, The fig- 
ures are reproduced from La Lumiére Electrique. The 
total resistance of the wires was 910 ohms. The dynamos, 
both of the Gramme type, were wound.-with fine wire. 


at Munich 475 ohms. Inthe first experiment made Sept. 
26, the electromotive forces were not measured. It has 
been shown by M. Deprez and others, however, that the 
force of a dynamo increases or de- 
creases proportionally with the speed. So in this 
having two _ identical machines, the _ ratio 


This ratio 





the same, it is plain that the magnetic fields must be of! penerator in this case had a speed of 2,200 and the motor 


equal intensity, Now when an armature revolves in a 
magnetic field a current is induced in the wire consti- 
tuting its windings. This induction will be produced 


whether a current is already passing through the armature | per cent. 
or not. At the motor there is a current passing through the | motor was about one-half horse-power. 


armature. It is this current which produces the motion | « 


of the armature. 


In this case the magnetic field will act | have increased and the efficiency would have been greater, 
inductively on the armature justas if this current were| while, of course, the duty or available work would have 


1,500 
The efficiency was therefore -——- = 68 + 
2,200 
In this case the power measured at the 
If the load 
its speed would 


speed of 1,500. 


‘a 


yn the motor had been less, then 





The energy absorbed by the generator was 
It is plain that the ratio above 


been smaller. 
about one horse-power. 


/ 


m' 
given, which we call efficiency (ar is not the absolute 


\ 


efficiency, which was 50 per cent., but only the electrical 


m 
efficiency (*), Let us explain. If each machine itself 


possessed an efficiency of 80 per cent., . which 
is not far from the actual figure, it is 
easy to see that only 80 per cent. of the energy of one 
horse-power is delivered to the transmitting circuit. Of 
this, 68 per cent. istransmilted. This leaves about 55 per 
cent. at the motor. Now the motor reconverts only 
about 80 per cent. of this electrical energy into mechanical 
energy. and we have as a result about 44 per cent. It 
must not be forgotten, however, that the electrical effi- 
ciency is the main thing to be considered. If the ma- 
chines were perfect converters of energy, and the 
losses due to friction eliminated, we would evidently have 
an absolute efficiency equal to the electrical efficiency. 
The difference between the electrical efficiency and the 
absolute efficiency merely represents the losses which take 
place at either end of the transmission circuit, and of 
course they do not impeach the merit of the law formu- 
lated by M. Deprez. 

The machines, which had been made hastily, and were 
intended only for laboratory use, proved defective after a 
continuous working of eight days. Repairs became 
necessary, and when on the 9th and 10th of 
October the committee began to make measure- 
ments a speed of only 1,600 revolutions could be attained. 
Some measurents taken under these unfavorable condi- 
tions by the committee indicate an available duty of .43 
horse-power and electrical efficiency of 39 per cent., the 
speed being 1,611 revolutions at Miesbach and 752 at 
Munich. The electromotive force of the generator was 
about 1,400 volts and the counter-electromotive force 
about 640 volts. The current in circuit was .4 ampére, 
nearly. 

These results, though not as satisfactory as the first, 

were nevertheless sufficient to vindicate the reputation of 
M. Deprez, and they virtually forced electricians to 
acknowledge the accuracy of tne theory he had so persist- 
ently defended. The report of the committee fully appre- 
ciated the possibilities which these experiments pointed 
out by its concludizg phrase: *‘ We do not hesitate to 
proclaim the success of the transmission of energy from 
Miesbach to Munich—a transmission which is at all events 
important in the history of the technical applications of 
electricity.” ; 
Shortly after these experiments M. Deprez offered to make 
other experiments which proved none thé less interesting. 
We shall refer to these after we have explained M. 
Deprez’s theory more fully. 


[TO BE CONTINUED. | 
0 0 em —— 


Multiplex Synchronous Telegraphy. 





At the regular meeting of the New York Electrical So- 
ciety, on Friday evening, Dec. 7, the atte. dance was unu- 
sually large, owing to the announcement that Mr. P. B. 
Delany would describe his system of Synchronous Multi- 
plex Telegiraphy. Many prominent inventors ard elec- 
tricians were present, After the disposition of the routine 
business, including the change of right for holding the 
regular meetings from Fricay to Wednesday, the principal 
event of the evening was reached. Mr. Delany’s lecture 
need not be given here, as we were enabled last week, in 
advance, by the courtesy of Piof. Edwin J. Houston, of 
Philadelphia, to describe the invention in detail. An ¢x- 
tended report of the lecture will ke found, however, in 
The Operator. It may be added here that Mr, Delany 
pointed out that the system is admirably adapted to rented- 
wire seivice. Business men need not hire practical teleg- 
raphers, but can use a keyboard themselves and receive 
onan ordinary ‘‘ticker” or stock indicator. The ccst of 
this service would be $500 per annuum for a wire between 
New York and Philadelphia, against $4,600 for sin»lar 
facilities furnished by the Western Union Company at 
present. Mr. Delany was warmly congratulated at the 
close of his remarks, and received the thanks of the So- 
ciety. Mr. C.llahan was also tendered thanks for his dia- 
gramsand models, which were of great assistance in eluci- 
dating the subject. The Society then adjourned, and 
its next meeting will be held on Wednesday night, Dec. 
19, 1883. 
, to ere 
A CorrecTion.—In Mr. E. Berliner’s last letter, replying 
to Prof. Thompson in the Bell-Reis controversy, the clause 
as printed, ‘it does not assist at all,” should read ** it does 
not exist at all.” 

FroM SAMARKAND TO BOKHARA.—The telegraph has 
just appeared at another important commercial region in 
the Orient. The new line between Samarkand and Bok- 
hara, which is the first constructed in Central Asia, and 
which has been made by the Russian Government, it is 
announced will be opened to the public this month. Com- 
munication will thus be opened between the silk merchants 
and manufacturers of Europe and the principal markets of 
Central Asia for cocoons and silk. Bokhara already con- 
tains 27 silk mills and 564 silk merchants, 
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Reviews of New Books. 


THE MODERN APPLICATIONS OF ELECTRICITY. By_E. 
Hospitalier. Translated and enlarged by Julius Maier, Ph. 
D. 2 vols.,8 vo. Second Edition. Price $8.00. 


These volumes are a valuable addition to the literature 
of electricity. Their value consists not only in their con- 
tents as presented, but in the fact that they suggest to the 
intelligent reader new modes of procedure and point out 


the direction in which to make original re- 
search, as well as the fields in which to 
seek for improvements. The uses to which elec- 


tricity is applied at the present time, and the promi- 
nent part which it displays in modern works of all kinds, 
makes a description of the appliances a work of consider- 
able magnitude. But even the volumes under considera- 
tion, aggregating nine hundred pages, can only indicate 
the principal features of the various departments, each 
one of which could alone fill libraries without exhausting 
the subject. The author has, therefore, taken the prin- 
cipal and most interesting achievements in the various 
departments of applied electricity and presented them in 
a systematic manner, with sufficient detail to make the 
action intelligible. In glancing over fhe pages one is 
struck by their great diversity, and 1s led to the thought 
that the end has not nearly been reached. 

The first volume of the work is divided into two parts, 
entitled respectively, ‘‘The Sources of Electricity,” and 
‘Electric Lighting.” The former passes over those 
generators of electricity which have no longer any prac- 
tical value, such as friction machines, and introduces at 
once electric batteries. A chapter is devoted to chemical 
and another to thermo-electric batteries ; the latter is of 
especial interest in view of the fact that these are com- 
paratively little known. Chapter III. describes generators 
of the dynamo and magneto-electric principle, including 
all the well-known types of that numerous class. We 
remark here that the illustration showing the Weston 
machine is that of the old style, which has been discarded 
these two years. Under the head of Chapter IV. the 
author groups apparatus for transforming electrivity. He 
explains this title to mean all such apparatus in which 
electricity is no longer produced directly, but is trans- 
formed and changes its properties. Under this classifica- 
tion storage batteries and induction coils are placed side 
by side, two things of an entirely different nature. While, 
according to the definition, this classification is legitimate, 
it nevertheless strikes us that a better one might have 
been made, 

Having thus described the sources of electricity, the 
author enters into its various applications. Of these, elec- 
tric lighting takes up the second part of Vol. I. All the 
well-known lamps and candles are described, including 
both are and incandescent systems. Mention is made of 
a large variety of instances in which they are applied, not 
only in street or domestic illumination, but also special 





Electric Lighting at Providence, R. I. 


— — 


Competition has its attendant evils and disadvantages 
as well as monopoly, and this truism is well supported by 
the manner in which some of the later discoveries in 
electricity have undergone commercial development and 
application. It is thought by many persons that the Bell 
Telephone monopoly isa bad thing in every way, and that 
it actually has some influence in keeping back the millen- 
nium, But, on the other hand, taking the electric light 
business, in which unrestricted competition is the rule, it 
appears that anxiety to occupy and exploit certain terri- 
tory leads to the most embittered controversy by tongue 
and pen and all the other enginery capable of affecting the 
judgment of men. The consequences are not beneficial 
to the electric light. 

The city of Providence, R. I., supplies a good example 
of the unhappy rivalry now going on. Some months ago 
the American Electric and Illuminating Company, of 
Boston, of which Mr. Edward H. Goff is president, hired 
premises in Providence, and equipped them with a plant 
vf which the total cost in cash was $60,000. The 
system of the company is the Thomson-Houston. Having 
put the installation in working order, the company ap- 
plied to the city council for permission to rua its wires in 
certain streets. The petition was referred to a joint 
special committee of both branches of the council, for a 
public hearing; and then came the tug of war. The 
Rhode Island Electric Light Company, which alreadv had 
a Weston plant in operation in the city, protested against 
the introduction of the other system. The objections 
raised were of a personal character, and related to the con- | 
nection of Mr. Goff with the defunct American Electric 
Light Co. of Massachusetts. Mr. Goff was able to make 
it clear, however, that he had been induced to become 
vice-president of that corporation under false pretenses, 
that he was connected with it only twelve weeks, and that 
on discovering that he and his friends had been deceived 
he spent $40,000 of his private fortune in buying back 
stock from those who bad been induced to make an invest- 
ment by the fact of his connection with the company. 
Strange to say, next day a garbled version of the hearing, 
omitting the evidence for the petitioners and giving at 
length that for the opponents, appeared in a Boston paper, 
and marked copies of that paper are said to have been dis- 
tributed by mail all over New England, wherever they 
might do the most harm. 

The outcome of the controversy has been satisfactory to 
the Boston company. The Common Council of Provi- 
dence has concurred in an ordinance passed by the Alder- 
men granting permission to the American Electric and II- 
luminating Company to erect poles and stretch wires in 
the public streets, and the Narragansett Electric Light 

Yompany has been organized for the purpose of buying 
the station and plant. The following board of directors 
was elected on the 5th: Hon. H. J. Spooner, member of 
Congress from the Providence district; Col. Isaac M. Pot- 


applications, such as the illumination of vessels, railway- | ter, Frederick J. Marcy, S. W. Peckham and J. G, Mark- 
trains, signaling, mining, military and naval operations, | land, John B. Allen, Martin V. Brady, C. D. Smith, all of 


submarine exploration, photography and microscopy. 

The telephone forms the subject matter of the first balf 
cf Vol. II. Various systems of communication are 
described, including everything connected with them. 
Then follow the uses of the telephone and microphone in 
medicine and _ scientific research; among which are 
described Ducretet’s Stethoscopic Microphone and Hughes’ 
Induction Balance. 

Part II. of this volume is divided into chapters devoted 
to a variety of miscellaneous applications of electricity, 
each having space enough allowed to admit of intelligent 
description. We can best indicate the contents of this part 
by giving the titles of the chapters which compose it, 
They are the following: Il. Methanometers, or apparatus 
for indicating the quantity of fire-damp in coal mines. 
Il. Fire Alarms. III. Electric Water Gauges. IV. Elec- 
trical Appliances for Navigation. V. Electrical Appli- 
ances for Meteorological Observations. VI. Electro-Sort- 
ing. VII. Electro-Metallurgy. VIII. Electrolytical Meth- 
ods applied to Manufacturing Processes. JX. Electro- 
Medical Appliances. X. Preparation of Parabolical Mir- 
rors by Centrifugal Force, XI. Etching on Glass by 
Electricity. XII. Electrical Appliances for Railway Inter- 
communication. XIII. Bourdin’s Plough for laying Elec- 
tric Cables. XIV. Siemens’ Galvanometers. XV. Raimond 
Coulon’s Photometer. 

It will be seen from this enumeration that the ground 
is almost entirely covered ; and it would be well-nigh im- 
possible to mention every single use to which electricity is 
applied. 


One of the most interesting parts of the work is that on | 


the transmission of power, which ends the volume. The 
author enters into the theory of the subjectat some length, 
presenting it ina clear light. It introduces of course the 
various motors and their application to domestic purposes, 
railways and a number of other uses. 

The work is illustrated throughout by fine cuts and ex- 
planatory diagrams, which go a great Way toward making 
a comprehensive work of this kind perfect; and, taken as 
a whole, it must without doubt prove a useful book of in- 
struction and of reference, 

It is fitting to state here that this work or any other 
treating of electricity may be obtained from the office of 
THE ELECTRICAL WORLD, upon remitting the price, 











Providence. and Maj. Everett S. Horton, of Attleboro, 
Mass. Atasubsequent meeting of the board the follow- 
ing officers were elected: Isaac M. Potter, president; John 
B. Allen, vice-president; Martin V. Brady, treasurer; J. 
G. Markland, secretary; C. D. Smith, general manager; 
Henry C. Bradford, superintendent. The system is find- | 
ing much favor with local merchants and storekeepers, | 
many of whom supported the petition. 
; > > oD —___- 
The Indianapolis Headlight. 





The best headlights of the present form on locomotives 
have, it is said, a power of about thirty candles only, and 
a stronger, steady light for the purpose has long been a de- 
sideratum. We have already published particulars from 
time to time of experiments in this direction, here and in 
Europe, and have mentioned that two electricians at In- 
dianapolis, among others, were engaged trying to meet the 
want. The result of their work is given in the Chicago 
Tribune, of the 28th ult, as follows: 

‘* Last evening the principal officers of the stock com- 
pany formed to manufacture the new machines, together 
with many prominent railway men of this city and mem. 
bers of the press, were shown the successful working of 
the new light and locomotive owned by the Western In- 
diana Railway Company. The party started from the 
Union Depot, at Polk street and Third avenue, and went 
out on the road about twenty miles. The light worked to 
perfection and the track was lighted in a brilliant manner 
for a distance of fully one third of a mile ahead. The 
color of a freight-car standing on a side-track fully four 
telegraph poles ahead was clearly distinguished. By this 
light any obstruction or defective bridge can be plainly 
enough seen toenablea skillful engineer to stop his train 
long before reaching it. The jar and rocking of the engine 
produced no effect; the light was as steady when the 
engine was in motion as when standing still. By certain 
rods the engineer can turn the reflector and throw this 
brilliant light to either side of the track, making it possi- 
ble to light up a curve as plainly as a piece of straight 
track, The wonderful invention delighted all present. 

‘The machine is very simple,and consists of a small disc- 
engine furnished with steam from the locomotive by con- 
necting pipes and adynamo machine. The engine is of 





three-horse power, and the weight of all is only 500 pounds, 


The engine works at all times, and can be stopped by the 
engineer at will by simply shutting off the steam from the 
locomotive, The clock-work of the feeding to the carbon- 
points is all inside the headlight case, which is placed as 
usual in front of the smokestack on the head or the boiler. 
Wires lead from the dynamo machine, which can be placed 
anywhere about the locomotive as may prove desirable, 
to the headlight, and carry the eleccricity. The invention 
lies in a perfect double pendulum and counterpoise, which 
renders it impossible for the carbons to touch for more 
than an instant, and this is attached to the clock-work. 
The feeding of the upper carbon is controlled by the coun- 
terpoise. When the carbon is solow down as to forma 
continuous eircuit.a magnet raises the counterpoise. This 
stops the feeding of the carbon, which burns enough to 
weaken the current. Then the counterpoise drops back, 
starting the feeding again. The double pendulums render 
it impossible for the light to go out.” 

If the light be all that is thus claimed, it is practicable 
and satisfactory to a larger degree than was expected. 
There are, no doubt, minor defects to be overcome and 
details to be perfected ; and when this is accomplished we 
may look for a general and speedy adoption of the head- 
light on the railroads throughout the country. 





Telephonic Growth in Michigan. 





The increasing use of the telephone in Michigan is but 
a fair measure of its popularity in every other part of the 
country. The Eagle, of Grand Rapids, Mich., has obtained 
from Supt. Watson, who has charge of the system ia 
Western Michigan, some interesting figures with regard to 
extension in that part of the State. The Grand Rapids Ex- 
change was opened in June, 1879, has already 550 sub- 
scribers, and is adding to the number at the rate of about 
ten or fifteen every month. Thesystem givesemployment 
locally to a manager, a chief operator, fifteen operators, 
four linemen, two clerks and a messenger. It was found 
necessary, soon after the service was established, to con- 
nect with Grand Haven, Muskegon and intermediate 
points. 

The system is now connected with Grand Haven, Mus- 
kegon, Whitehall and Montague, Newaygo, Big Rapids, 
White Cloud and Hesperia, Holland City, Howard City, 
Lowell, Ionia, Portland, Lansing, Greenville, Stanton, Ed- 
more and intermediate points—some fifty cities and ham- 
lets in all. A line has just been completed from Big 
Rapids to Reed City. Another line is building from Ed- 
more to Lake View, and another from Montague to Hart, 
taking in Shelby. When these are completed, work on 
the trunk lines will be suspended until next season. In 
several directions. so large has the business grown, two 
trunk lines have been erected. That is the case from 
Grand Rapids to Lowell, one of them being needed to 
accommodate the business of that village alone. It is also 
the case to Newaygo, for lines rudiate from there to White 
Cloud, to Big Rapids, to Hesperia via Fremont Center and 
to Muskegon via Bridgeton. A similar condition exists 
between Grand Rapids and Grand Haven, at least a part 
of the way. 

Next season now promises to be quite as busy as this has © 
been, in extending the system. In all probability a con- 
nection will be made with Ludington and Manistee, as the 
Western District now includes them and the whole region 
south to and including Kalamazoo; and both Ludington 
and Manistee have exchanges already. The line now 
built to Howard City will probably be extended to Big 
Rapids, making a second line tothat point. A line will be 
built to Allegan and Kalamazoo via the Lake Shore and 
Michigan Southern Railroad. A line will be built down 
the valley road, how far is not certain, but probably to 
Jackson, which is not as far as Reed City is now, via New- 
aygo. And the present lines will be improved. 

_ a ia ina 
Safety of Accumulators, 


To the Editor of The Electrical World: 

Sir: From observation I have noticed that the general 
impression among those who are not familiar with accu. 
mulators, or secondary batteries, is, that they are very 
dangerous things to approach. It was stated in one of 
our leading papers, the other day, that secondary batteries 
were unfit for commercial purposes, because of the great 
danger attending their use ; that if any person should hap- 
pen to touch one of the wires attached to them the shock 
would prove fatal. 

Having had seven months’ practical experience with 
them, I can prove that, on the contrary, the secondary 
battery is the very embodiment of safety. I have worked 
around them in every conceivable manner, at times stand- 
ing on bare ground, my hands wet with acidulated water, 
handling bare wires connected with the poles of a series of 
twenty or thirty cells, yet never have received a shock suf- 
ficient to give me the slightest injury. 

Just only the other day, so confident was I of the safety 
of the secondary batteries, that I connected two No. 16 
electric light wires to a number of cells, which gave out an 
E. M. F. of sixty-two volts; then taking the bare ends of 
these two wires placed them on either side of my tongue, 
and received no harm whatever. The sensation produced 
was about like that from a small Faradic battery. 

RueEsa G. DuBols. 

WASHINGTON, D.C., Dec. 3, 1883, 
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The Case for Aerial Are Light Wires. 


Following up the presentation of the report of the Fi- 
nance Committee against aerial are light wires, the Board of 
Aldermen of this city adopted Saturday a resolution re- 
questing the Board of Health to furnish it with a return 
of the number of deaths caused by the use of electric 
wires in the city during, the last three years. The Fire 
Commissioners were requested to report to the Board the 
number of fires originating through electric wires during 
the same period, the loss caused by the same, as well as 
personal injuries received by any member of the depart- 
ment in consequence of the wires, 

To judge from the thrilling and tragic stories told by a 
leading metropolitan journal of accidents resulting from 
the use of aerial arc light wires, one might expect that the 
returns made by these authorities appealed to for infor- 


50|the Fire Commissioners have been invited to prepare. 


of life and destruction of property. But as far as a repre- 
sentative of THE ELECTRICAL WoRLD can learn, after a 
minute and careful inquiry during the present week, the 
damage done to property by fires originating from arc 
light wires is so small as not to be worthy of mention, and 
the only death on record traceable in any way to elec- 
tric light wires is that of an employé of the Brush Com- 
pany, who had the misfortune to complete the circuit 
through his body while at work. The various sensational 
items that have been served up to the public with suspici- 
ous regularity every morning, for weeks past, become, on 
inquiry, the fictions of a Munchausen. 

Evidence as to the number of fires caused in this city by 
the use of electric wires during the three years is easily 
obtained, and we print it in advance of the statement that 


The facts we quote are from the official records, and are 
contained in an affidavit made by Fire Marshal Sheldon. It 
isto be remembered that there are now about 2,000 arc 
lights in active service in New York, on about 400 
miles of circuit. The first case dates back to the month of 
May, 1*8:!, when a fire on the 15th, occurring on the out- 
side of the carpet store of Sheppard Knapp, in Sixth 
avenue, was caused by sparks from Weston wires, 
which were attached to the side of the building and 
near the roof of an adjoining building, and fastened 
by iron hooks; and at that point the fire seemed to have 
started. Later in the month a fire causing no damage was 
supposed to originate from sparks of Weston wires in a 
lager beer saloon in West Fourteenth Street. On Oct. 24, 
1881, a fire originated on the second floor of the building 
known as the Germania Theatre, Broadway. Its cause 
was a defect in the wire of the Brush Company. The 
wire was taken across the top of a sign covered with tin, 
and fastened to it with iron staples. At one point the 


tached, and to knock down men who touched them, 
before word could be sent to the Brush headquarters, and 
the current could be cut off.” But what, after 
all, was the condition of the horse that involuntarily 
made itself the martyr of scientific experiment? Accord- 
ing to two affidavits, made by veterinary surgeons, and 
copies of which we have obtained, the horse, although 
tangled in the wire that it had knocked down, received 
no appreciable shock. The affidavit of Dr. Edward 
Loomes says that the horse, when examined, was suffering 
from the fall and from: severe lacerations caused by his 
struggles in the wire. ‘The theory of receiving a shock 
of electricity I Gannot believe.” Dr. Alexander Lockhart, 
who had Drs. Robertson and Michener in consultation 
with him, swears to his opinion and theirs that there is 
not the slightest foundation for the assertion that the 
horse was affected by electricity, but that all the wounds 
on him were produced by his getting entangled in the 
wires. On the 7th the horse was doing well in the 
Doctor’s infirmary, and the report of him there was, “in 
a few days he will be fit for work.” 


at the facts, in order that the scientific truths involved 
may be established and the public mind, now rendered un- 
easy, may be reassured. The effect of all these attacks and 
controversies is bad, not merely in regard to the arc light, 
but also as concerns the incandescent light; and the fact 
that the stock of one of the incandescent companies credited 
in many quarters with instigating the attack is quoted at 
very low figures ought to be instructive. Persistent war- 
fare of this kind on men and institutions does not inspire 
on-lookers with much confidence in the purity of the mo- 
tives of the assailant. It is not surprising, therefore, to 
hear it openly said that the attacking journal has placed its 
columns by sale at the disposal of the enemies of the are 





insulation was abraded, and the wire was there wrapped 
with rags, The current escaped, melting the solder and tin 
and setting fire to the woodwork. In the same month the 
crossing of the wires of the Fire Department with one of 
the Brush wires at Broadway and Pearl strect, resulted in 
burning out the relay magnets in the Central Office Fire 
Alarm Telegraph, destroying the magnets in three of the 
signal boxes, and injuring other boxes. Just about a year 
later, on Oct. 13, 1882, the wires of the United States Co. 
became disconnected in West Washington Market, through 
the ignorance of a boy using the light, and sparks ignited 
the woodwork. On Dec. 10 a fire originated in the area of 
174 William street, owing, it is supposed, to the defective 
insulation of Edison light wires. The damage was $50. 
During this year only four cases were reported. On June 
Front street. The insulation of the Edison light wires 
the iron pipe inclosing the wire was bent. At Miner's 
Theatre, on the Bowery, a fire occurred on Sept. 10, the 
wire of the New York Electric Light Co. igniting the 
wooden collar on footlight. On Sept. 3 the Edison 
wires ignited rubbish under a floor at 88 South street. It 


The damage was only $5. On Oct. 3 another little fire oc- 
curred at Miner’s Theatre, owing to the ignition by the 
wires of the wooden ring around the burner, 

Such, then, is the official statement of the damage done 
by all the electric-light wires in three years! It will be 
seen that the loss of property is paltry in the extreme, and 
that in point of fact incandescent-light wires have more to 
answer for than the arc-light wires. 
be taken, therefore, not as a condemnation, but as a vindi- 
cation of aerial systems, and really places them in a 
more favorable position than their warmest friends had 
hoped for them after the late tierce attacks. 

Our investigation dors not, however, stop here. It was 
reported that last week three firemen, in putting out a fire 
on the Bowery, bad received ashock froman aerial electric 
light wire. 
the firemen in question, so that there is reason to infer 
that the guileless reporter was unwittingly imposed upon. 
This week a story was printed to the effect that. on the 
8th, while linemen of the Metropolitan Telephone Co. 
were stretching a wire across Fourteenth street, between 
Broadway and Fifth avenue, the wire broke, fell across a 
Brush wire and defiected a portion of current from the 
latter ; and that a passing team came in contact,with the 
fallen wire and received a bad shock, which their driver 
shared. The narrative was most vivid and circumstantial, 
but inquiry does not develop anything more remarkable 
than that the horses were entangled in the wire, and that 


even report it to his ** boss.” 


avenue and became netted in the wire, is almost entirely 
without foundation. 
is also true that he pulled down pole and wire. 
injuries as described were not the result of electric shocks. 
It is amusing to notice in this respect how the newspaper 
man has vontradicted himself. In one issue of the paper 
it is stated that the shock will kill instantaneously, and 
yet in another the world is gravely informed that ‘for 
two hours the poor brute lay enduring the force of a cur- 





mation would be startling in their recital of wholesale | 


rent strong enough to charge the harness and coupé at. 


10 damage to the amount of $20 was done by a fire at 121 | 


was defective and the current escaped at a point where | 


| is supposed that the insulation had become defective. | 


This statement must | 


Up to this time po trace has been discovered of | 


the driver thought so little of the matter that he did not | 


Pursuing the search after truth. yet a little further, it is | 
found that the graphic description of the torture inflicted | 
by electrical currents two weeks ago on a runaway horse | 
that broke down one of the electric lamp poles in Fifth | 


It is true that a horse ran away. It | 
But his | 


light, whether they be advocates of the incandescent 
| light or the promoters of underground cable schemes. 
| Justice for the Military Telegraphers, 
=e 
The Society of the U. 8. Military Telegraph Corps, com- 
| posed of the telegraphers who served with the various 
| armies of the country during the Civil War, is making an 
| effort to secure justice from Congress, in the form of recog- 
nifion of their services. While the great struggle lasted, 
| operators to the aggregate number of about 1,200, besides 
| line builders and repair men, were employed in keeping 
/up communication between the scattered forces of the 
| Republic and in transmitting invaluable intelligence for 
| the information of the government, the generals and the 
|people. So largely did the fortunes of the contest depend 
|upon the efficiency of the telegraph service that 15,000 
miles of military line were built, over which no 
fewer than 6,500,000 telegrams passed; and much 
of the work was done at the front, one in 
|twelve of the operators being killed, wounded, 
| captured, or otherwise rendered useless to his family and 
friends. As to the manner in which the work was done. 
the courage and efficiency and fidelity with which the tele- 
graphers toiled at their posts, Generals Sherman, Palmer, 
McClellan, Warren, the late Secretary Stanton and many 
other authorities, have borne the most willing and eulogis- 
tic testimony, presented pithily by General Sherman in 
| this statement: ‘‘The greater number were distributed 
along the lines, had to work day and night, and were as 
much a part of the army as though armed with muskets 
inthe ranks; for, before the discovery of the magnetic 
telegraph, the sending of messages back and forth, to and 
|fro, was always done by armed cavalry, messengers and 
| escorts, consuming a large portion of the active army. In 
fact. there should have been in thecivil war a regular 
|corps of telegraph operators, with regular muster-roll, so 
| that the wounded could be entitled to the same pension as 
| other staff soldiers and officers.” 

The history of the telegraphic operations of the war was 
clearly given by the president of the society, W. R. Plum, 
|in his annual address before it at Chicago, on Sept. 19; 
|and, fortified with this convincing plea, the military tele- 
| graphers ought to be able to secure justice from Congress. 
The bill to be introduced in the Senate and the House pro- 
| vides that they shall be given military status according to 
| position and service, and that the members of the corps 
| shall be entitled to rights of pension and homestead entry 
| and to an honorable discharge, upon the same terms and 
| conditions as other officers and soldiers of the Union army 
| ofthe war. Seeing that the signal service men and others, 
| too, not actually fighting, had military rank and standing, 
the telegraphers are simply askivg for their due, and we 
| heartily trust that they will get it without further delay. 
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Government Telegraph Schemes. 





As we predicted, there is no lack of schemes before 
|Congress for vesting in the government control of a 
national system of telegraphs. Last week we gave the 
| main features of Senator Edmunds’ scheme. <A very weak 
| point in that is that it would create a line to compete with 
existing lines. Senator Hill, of Colorado, has introduced 
‘another bill that deals with the telephone and “ other 
| equivalent device,’ as well as with the telegraph, and that 
authorizes the Postmaster-General to acquire bycontract and 
purchase all the facilities he needs fora government service. 
The charge for transmission between all places in the United 
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States shall be, ualess otherwise provided, at the rate of 
one cent per word, counting date, address and signature, 
and prepaid by stamps. The Postmaster-General may 
lease short lines to perscns wishing to hire them, but no 
messages shall be sent by such lessees for hire. The Post- 
master-General may also negotiate with foreign govern- 
ments, or with persons or corporations owning ocean 
cables or telegraph lines in foreign countries, for the inter- 
change of telegraphic correspondence and money orders. 
The following is a significant clause : 

‘“*If at any time any person or corporation shall transmit 
messages, or rent lines between points counected by postal 


telegraph at less than the rates fixed by law or regulation, | 


as hereinbefore provided, the Postmaster-Grneral may 
thereupon reduce the rates so fixed to a level with the 
rates charged by such person or corporation. Provided, 
that such reduction shall continue in force only so long as 
said rates are maintained by such person or corporation.” 


betw een main and sub-post-offices in the same or adjacent | No matter how well developed the torpedo system may be, 
cities, or between any station and those patrons who will} it will be of little use unless the instruments’ for dis- 


meet the cost of such lines or furnish their own. 

With all these proposals before it, Congress can, if it has 
any desire for a government telegraph service, find some- 
thing to its taste. Its action on the question will be 
watched with interest, not only by the public but by some 
corporations that we could name. 
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Important Treatises Wanted. 





Evidence of the increasing importance of electricity is 
found in the fact that in the list of papers that will be 
received by the Council of the Institution of Civil Engi- 





| electrical subjects. 


publication in their Transactions, 


neers for reading and discussion at their meetings, or for 
are named several | 
The list includes mechanical power on | 





charging submarine mines, and the connecting cables 


/employed, are protected from artillery such as modern 


ironclads can level against them. ‘‘ There should,” adds the 
report, ‘‘certainly be no further delay in constructing these 
comparatively inexpensive but absolutely necessary 
adjuncts to the system of torpedo defeuce.” Seeing that 
the naval, artillery and torpedo services have in them 
electricians of distinguished attainments, the difficulties in 
providing for the emergencies of an attack could all be 
overcome were Congress only to set aside the means for 
carrying out the work. 
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The Construction and Equipment of Lines, 


In our last issue we published a review calling attention 


Next comes the measure to be brought before the House | tramways, including steam, compressed air, electricity, to some of ‘the merits of Lieut. Swift’s admirable work, 
of Representatives by Congressman Anderson, of Kansas. | cables, etc., and it seems to us that this is a theme worthy | ‘‘ The Practical Telegrapher.”* We then endeavored to give 
It is a revision of the bill introduced by him last session. ! also the earnest consideration of humane societies, for the | an idea of the scope of the volume in a general way, and re- 


FIG, 29, 





Fig, 28, 









































Fic. 35, 


It provides that the Postmaster-General can construct, , 
maintain and operate three main lines of telegraph— 
northern, central and southern—of a total length of 9,110 








sake of the strained and tortured horses. 
is the methods and appliances for blasting rock wader | 
water. The subjects in the class distinctively electrical are: | most valuable in the book. 


Fig. 19. 























Fic. 34. 


Avother subject 








Fig. 30. 





Fia. 14. 


produced some of its illustrations from the chapter on **Con- 
struction and Equipment of Lines,” which is one of the 
Lieut. Swift has the details of 


miles, and costing, at the maximum estimate of $400 per | electro-motors, their construction, efficiency, and power: | this part of the subject at his fingers’ ends, and we do not 


mile, $3,644.000, 
the postal telegraph with those of any telegraph company 
accepting tbe terms of the act of July 24, 1866, securing to | 
the government the use of telegraph lines; the said com- | 
panies conveying messages at the government rates. The 
bill provides for the issuance of $6,000,000, in three per 
cent. bonds of $1,000, the proceeds of the sale being devot- 
ed to the work, at the cost of not more than $500 per 
mile for six wires. The rate of charge for transmission by 
the Morse method shall be thirty cents for ten words or 
less, exclusive of address and signature. ‘‘If the fac-simile 
process is used, the unit of charge shall be a letter sheet | 
and a note sheet, the dimensions of which shall be desig- | 
nated by the Postmaster-General. The charge for 
the letter size shall not exceed fifty cents, and 
for the note size thirty cents.” The bill also 
provides that old military lines, if no longer needed, shall 
be handed over to the Postmaster-General for the use of 
the new service, that he may connect the postal lines with 
those of any subsidized railroad or telegraph company, 
and that he may establish telegraph or telephone lines 








. + . | s . . | 
He is authorized to connect the wires of | gearing for dynamo-machine motors and other high-speed | 


engines; the transmission and distribution of electricity 
over large areas for lighting and for motive power, includ- 
ing electric railways and hoists; electrical measuring 
instruments; submarine telegraph cables, their manufac- 
ture, laying and repair, including deep-sea sounding 
methods and appliances; ‘‘ telepherage,” or the automatic 
transportation, by means of electricity, of goods and pas- 
sengers. This is an extensive field for investigation and 


discussion. 
i. <i oe 


OuR UNPROTECTED CoAst.—This country hasa coast line 
of enormous length as well as great accessibility, and the 
fleet for its protection is one that the Chinese even do not 
hold in high estimation. If weare to have no better fleet, 
means of defence must be found, says the U. 8. Chief of 
Engineers in his report as quoted by the Secretary of 
War, in barbette batteries and an efficient system of tor- 
pedoes. The attention of Congress is therefore invited to 
the imperative necessity for electrical rooms and cable 
galleries for the most important of the sea-coast works, 





think that so much useful practical information has ever 
been brought together before, either here or in Europe. We 
now give a few more cuts from the same chapter. 

Fig. 14 shows an arrangement as described in the chap- 


ter, for lightning conductors, on a pole having cross-arms 


attached, with branch connections leading to the insula- 
tors, but not connected with them. Fig. 19 shows the 
manner of making a joint in line wire, and fig. 20 shows 
how the joint should look when completed. The method 
of fastening the wire to the insulators is illustrated in fig. 
98, The method of attaching insulators in cases where 
trees are used as supports is shown in fig. 30, accompa- 
nied by fig. 29, a perspective drawing of the tree insulator, 
which is fitted to the bracket and attached to the trunk. 
The other two cuts, figs. 34 and 35, pertain to the section 
of the chapter dealing with housetop wires, and explain 
themselves. 

To be fully appreciated, however, the chapter must be 
~ *THE PRACTICAL TELEGRAPHER: A manual of Practical Tel- 
egrapby and Telegraph Construction, by Lieut. Jas, A. Swift, 
U. 8. Signal Corps. W, J, Johnston, New York 1683. $1.50, 
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read as a whole, Certainly nothing more practical or 
written in more easy and clear language has bitherto ap- 
peared, 





THE TELEGRAPH. 


A NEw LANE IN MISSISSIPPI.—A_ new telegraph line has 
just been completed between Vicksburg and Yazoo City, 
Miss. 

NEW ABBREVIATIONS FOR TICKERS.—The Gold and Stock 
Telegraph Co. have adopted a new system of abbreviations 
in their quotations. 





CABLE DESTROYED.—The American Rapid Telegraph 
Company’s cable under the river at Cleveland, O., was 
destroyed a few days since by a tug dropping anchor 
against it. 

THE Pacific Mutual Telegraph Co., say the Kansas City 
papers, made their connections from that city with St. 
Louis and Chicago on the 19th ult., and handled all busi- 
ness offered. 

A Five Hunprep DoLLaAR BULL.—Messrs. N. K. Fair- 
bank & Co., of Chicago, have brought suit to recover $500 
damages of the Western Union Telegraph Company for 
making a mistake in the transmission of a message. 


Mr. MACKEY’S MOVEMENTs.--Mr, John W. Mackey leaves 
in a day or two for Europe, and his friends in the Postal 
Company say that he has left behind him funds sufficient 
to push all the proposed extensions to completion. He is 
said to have invested $2,000,000 in the project already. 


ANOTHER MISSISSIPPI CABLE.—The Texas & St. Louis 
Railroad (narrow gauge) is laying a telegraph cable between 
Bird’s Point, Mo., and Cairo, Ill. The cable contains seve- 
ral wires, one of which is to be used as a telephone wire 
connecting Cairo telephones with Bird’s Point. 

THE SOUTHERN AND ATLANTIC COMPANY.—The new di- 
rectors of the Southern and Atlantic Telegraph Company, 
on Wednesday, the 12th, elected Norvin Green, President ; 
Thomas T. Eckert, Vice-President; R. N. Worcester, Sec- 
retary and Treasurer; Executive Committee, Augustus 
Schell, Thos. T. Eckert, A. B. Graves and John Van 
Horne. 

A Heavy Contract.—The contract for the construc- 
tion of the line of the Bankers and Merchants’ Tele- 
graph Co. between Pittsburgh, Columbus, Cincinnati and 
St. Louis, has been awarded to John H. Miller, of Pitts- 
burgh, and J. H. Borland, of Wilkesbarre. Mr. Miller is an 
old telegrapher, and was largely engaged in the construc- 
tion of the American Rapid lines. The terms of the con- 
tract are private. It includes the construction of the lines 
between all the points named, but does not require the 
building of the lines through the cities where underground 
cables will be used. 


Boaus CABLE MEssSAGES.—A few weeks ago some sensa- 
tion was caused by the revelations made in regard to the 
boguscable messages published in England. We showed 
dt the time how dispatches of twenty or thirty words were 
amplified until they filled more than an ordinary news- 
paper column, On the 7th inst. further particulars were 
made public in another hbel case of the Central News vs. 
the Press Association, heard in the Court of Queen’s 
Bench. Evidence was given by a telegraph operator as to 
the receipt of a message announcing a disastrous fire in 
Russia, and asub-editor of the Central News deposed that 
he expanded the message from nine to ninety words. The 
dirty linen having thus been washed in public, the case 
was finally settled by the Manager of the Press Association 
apvlogizing, and the payment of their own costs by each 
patty. 

THE NEW CABLE CoMPANY.—The Mackey-Bennett Ca 
ble Co, was incorporated at Albany, N. Y., Dec. 12. at the 
office of the Secretary of State, under the name of the Com- 
mercial Cable Co. Besides intending to operate cables 
and telegraph lines the company claims the right to use 
all its lines as telephone lines and to become the owners 
or lessees of all or any patents for inventions connected 
with telegraphy or telephony. The capital stock is 
$4,000,000, divided in 40,000 shares of $100, with power to 
increase said capital stock from time to time, and by such 
amounts as may be necessary to represent the cost of 
building and. constructing the lines. The shareholders 
are John W. Mackey, Virginia, Nev., 20,000 shares: Isaac 
Bell, Jr., Newport, R. I., 10,000 shares ; Hector De Castro. 
New York City, 5,000 shares; David B. Davidson, Brook- 
lyn, 5,000 shares, 

THE WESTERN UNiON DIVIDEND.—At the usual weekly 
meeting of the Executive Committee of the Western 
Union Telegraph Company on Wednesday, the 12th, Presi- 
dent Norvin Green stated that since the opening of the 
books, Oct. 16, the number of stockholders of the company 
had increased from 2,300 to 2,800. The quarterly report 
of the committee, shows that at the close of the quarter 
ending Sept. 30 the surplus was $3,841,714.78. The net 
revenues for the quarter ending Dec. 31 are estimated at 
about $1,750,000, This amount, added to the surplus for 
the quarter ending Sept. 30, gives $5,591,714.78. After 
appropriating for interest on bonded debt, sinking funds, 
and a dividend of 1°¢ per cent. on the capital stock, a sur- 
plus is left of $4,065,509.21. In view of this statement the 
committee recommend that a quarterly dividend of 134 
per cent, be declared, and that for that purpose'the stock 


books of the company in New York and London be closed 
at 83 o'clock on the afternoon of Dec. 20, and be reopened 
on the morning of the 16th of January next. 


SOLICITING BUSINESS FOR THE W. U. Co.—A corre- 
spondent narrates the following incident to a Pittsburg 
paper : ‘‘On a recent occasion he happened to be a pas- 
senger on a Panhandle railroad train, and after being 
seated he was much surprised to see that the Western 
Union Telegraph Company had, so far as appearances went, 
arranged to supply the wants of the traveling public in 
sending a person to solicit messages. This time the so!ici- 
tor secured pay for two messages from two young ladies, 
collected 65 cents from one and 25 cents from the other. 
The man who was collecting was known to the trainmen 
as ‘ Sheeny,’ a person who had run on the train as Union 
News agent. When questioned by the conductor as to 
what he was doing, he said the ladies wanted him to send a 
message for them. The correspondent saw through the 
scheme and made it known to the trainmen; the young 
man was brought before the ladies, who identified him; 
and he was made to forfeit the money he had obtained 
and notified to vacate.” In conclusion, ihe correspondent 
thinks this sort of thing should be stopped. 


Not SATISFIED WITH W. U. MARKET REPORTS.—The 
Board of Officers of the Cincinnati Chamber of Commerce 
considered a motion on the 7th inst. to cancel the contract 
with the Western Union Telegraph Company for furnish- 
ing the market reports and giving it to the Baltimore & 
Ohio Company. The complaint against the Western 
Union is that it exacts more for the quotations than they 
are worth and charges full rates for all extra words. The 
local manager of the Western Union says these complaints 
have been drummed up by members of the Chamber who 
are friendly to the Baltimore & Ohio. He says the Cin- 
cinnati Chamber is the only one in the country, with one 
exception, that charges the Western Union rent for oftice 
room on the floor, and lately the Chamber has refused to 
admit the collectors of the Western Union to the floor 
unless they were provided with membership certificates. 
He does not believe the Baltimore & Ohio can furnish the 
reports, and says that company is not regarded by the 
Western Union as an opposition enterprise. The Chamber 
of Commerce Board postponed final action upon the 
proposition to get the market reports from the Baltimore 
& Ohio Company, until their next meeting. 





THE TELEPHONE. 


VirGINIA, ILL.—A telephone exchange, with thirty-two 
instruments, was started on the 30th ult. at Virginia, Il., 
and is now in successful operation. 





THE TELEPHONE INTERFERENCE CaseEs.—A dispatch from 
Washington, of the 11th inst., says : Hon. Roscoe Conkling 
and other counsel in the telephonic interference case, 
pending in the patent office, made argument before the 
boar] of examiner-in-chief to-day. The argument will 
occupy several days. 

SALE OF THR PIONEER TELEPHONE Co.--The Pioneer 
lelephone Company has sold its franchises and property 
to the New England Telephone Company at the rate of one 
share of Pioneer stock for four shares of New England. 
The Pioneer Company has had control of the Boston and 
Lowell extra-territoria!l business, and its contract for this 
had two more years torun. It has been paying over 30 
per cent. dividends. 

THE Rocky Mountain Co.—The Rocky Mountain Bell 
Telephone Company bas declared an extra dividend, 
notice of which has been issued from Salt Lake City, 
making $1a share for December. The company under 
conservative management has accumulated a handsome 
surplus after paying its regular dividend. Hereafter 
it will pay dividends quarterly instead of monthly. The 
directors have decided to increase the rate mext year. 

THE GROCERS OF LAFAYETTE.—It was lately reported 
that the Grocers’ Association of Logansport, Ind., had 
struck for a reduction of telephone rentals, and had 
ordered the instruments tu be taken out unless the 
reduciion was made. We learn from Mr. John W. Barnes, 
the telephone manager of Logansport, that this emeute of 
the grocers occurred at the neighboring town of Lafayette, 
and that the indications are that the grocers will withdraw 
their demands. 

Way Down IN ALABAMA.—The telephone exchange of 
the Southern Bell Co. at Gadsden, Ala., began actual work 
on July 10, with 26 subscribers. It now has 50, and will 
soon havea great many more, Gadsden being a thriving 
manufacturing centre with blast furnaces, foundries, 
saw-iills, and other industries coming to the front. Mr. 
W.L. Woodruff, the acting manager, recently engaged in 
conversation by telephone with Supt. W. J. Cole of the 
Birmingham, Ala., Exchange, sixty-seven miles off. The 
voices were heard most distinctly. 

THE OVERLAND Co, IN PHILADELPHIA.—M., H. Alberger 
general manager of the Baxter Overland Telephone and 
Telegraph Company, appeared before a sub-committee of 
Councils at Philadelphia on the 28th ult., to explain the 
status of the company. They had effected a reliakle organ- 
ization and communication by means of the general ex- 
change from any local point with any part of the State. 





He claimed that their instrument would insure perfect 


hearing at a distance of 800 miles. Banks and merchants 
in the same business will have private wires. 


A New Form oF RECEIVER.—A young man of steady 
habits, says the Fall River (Mass.) News, of the 28th, who 
has been working at his trade of wood-turning at New- 
port, arrived at his home in this city last night. After 
retiring he dreamed that the telephone bell rang, and he 
stepped to the instrument to reply. He put the cup to his 
ear and called (Ben Buuler style), ‘* Hello, central! What's 
the matter? Be vou all asleep?’ Just then the clock in 
the room commenced striking, which caused the young 
man to wake up. He was sitting up in his bed with one 
of his boots in his hand, holding the open end of it to his 
ear. 

UPROOTING THE POLE BY NiGHT.—The telephone com- 
pany of Altoona, Pa., recently replaced their former poles 
by larger ones, and placed them in new localities. The 
proprietor of the Opera House refused to allow the com- 
pany to place a pole in front of the Opera House. Late 
one night last week a gang of men placed the pole in 
position during the absence of the proprietor. Next 
morning the pole was found lying in the street, and the 
curb arranged as though no pole had ever been there. 
Warrants have been issued by the managers of the tele- 
phone company for the proprietor and three other individ- 
uals. The indications point to a protracted legal war. 

PITTSBURG PATRONAGE OF THE ’PHONE—In conversation 
with a local newspaper man, one of the chiefs of the Pitts- 
burgh, Pa., Exchange stated recently that there are about 
1,400 telephones in use in that city, on 982 wires, at a 
charge ranging upward from $7 per month, according to 
the length of the line. The longest circuit is that extend- 
ing from Pittsburgh to East Liverpool, a distance of 46 
miles; and connection has now been made with Wheeling. 
W. Va., as mentioned last week. The Exchange also 
communicates with Steubenville, O., Beaver Falls, Roches- 
ter, McKeesport and Mansiield, Pa. The Superintendent 
is Mr. H. Metzgar. The day force is composed of 32. per- 
sons, and the night force of 7. Very little work, in pro- 
portion, is done after dark in Pittsburgh. 

OPERATIONS AT WASHINGTON, N. J.—Messrs. J. V. Stout 
and Edwin Wilson, of the Pennsylvania Telephone Co., 
have arranged to run a telephone line from Hackettstown, 
N, J., to Easton, Pa., a distance of atout 22 miles, taking 
in Washington Broadway, N.J., Stewart’s Hill, Phillips- 
burg, and several other smal] places. They have already 
15 subscribers at Hackettstown and 15 at Washington. 
Mayor Beatty, at the latter place, takes 4. Mr. Charles H. 
Davis, Supt. of the Beatty Organ Works, is an old-time tel- 
egrapher, and he does not fail to take an active part in these 
matters, and largely through his agency the works have 
not only telephone and telegraph lines connecting depot, 
factory, main offices and private residences, but are fitted 
with electric clocks and bells, and are illuminated by 
the electric light. 

THE MISFORTUNES OF AERIAL WIRES.—A recent occur- 
ence at Denver, Col., shows that it is not always cheapest 
to run wires above ground. On the 5thinst. a snow and 
wind storm visited that part of the country, and in disas- 
trous effects is without parallel in the history of Colorado, 
Snow commenced falling at noon and continued all night. 
The weather was warm, and the snow attached itself to 
telephone wires until they were two inches in diameter. 
At 4 next morning the wind blew almost a gale. In about 
half an hour 300 poles, 18 inches in diameter, were blown 
down, carrying a massof wires. A dozen squares were 
blockaded. All teams were delayed until the evening. 
Outside communication was completely cut off. The tele- 
phone companies will probably lose $15,000. The damage 
to railroads, telegraph, electric light and the District Mes- 
senger Company is heavy. 

ANOTHER INSULATOR.—The Detroit Evening News says 
that J. W. Tringham, manager of the Windsor Telephone 
Exchange,has devised an improvement in the construction 
of telephone lines. The improvement consists of insulators, 
which do away with the glass cups entirely. They are made 
of common bard wood and are of the same size as the side 
blocks and cross-arm pins now in use. A groove about 
one-eighth of an inch wide and two or three inches deep is 
made in the lower end of the blocks,or pins. Into this groove 
the wire is placed and is insulated by having a piece of thin 
rubber, two inches square, laid over it. The wire is held in 
place by ascrew which closes the ends of the grooves, and 
it is held in place as securely as if fastened in a vise, the 
rubber keeping it from coming in contact with the wood. 
This constitutes the whole improvement, and while cost- 
ing only one eighth as much asthe insulators now used, the 
clearness and distinctness that result in the use of the tele- 
phone are said to be wonderful. 

THE TELEPHONE IN MExIco.—Last week we published 
some particulars respecting the sale of telephone rights in 
Mexico to the Central Co. This corporation had on Oct. 
1, it is claimed, over 260 subscribers in connection with 
its four exchanges, and has applications for many more. 
In its territory there are five cities of over 50,000 inhabi- 
tants, three of over 20,000, and seven of from 5,000 to 
10,000, and in all 18 to 20 of sufficient size to warrant 
telephone exchanges. The Mexican Central, the Mexican 
National and the Mexican Oriental, Interoceanic and 
International railroads pass through and connect their 
chief cities, and whatever growth awaits Mexico will nat- 





urally take place along the rvute of these lines—especia!ly 
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on the Mexican Central. During August and September, | Light Co, there. The Weston Co, ure running 40 arc lights | applied economically as a source of light, of chemical 
1883, 69 subscribers were added to the four exchanges in| and 150 incandescent lights, and have orders on hand for | action, of mechanical power, as a means of the transmis- 


Guanajuato, San Louis Potosi, Zacatecas and Leon. In| 


August the calls for connection were 12,488, and in Sep- 
tember reached 19,916. About $30,000 has thus far been 
expended in plant by this company. 

A CHAPTER OF ACCIDENTS.—The Central Union Tele- 
phone Exchange, of Dayton, O., has again been tried by 
fire, the third time within the last two years. Last March 
a large dry goods store occupying the same building, but 
separated from the Exchange by a fire-wall, was burned 
down, and the Exchange was slightly damaged by fire and 
greatly injured by water, no fewer than 150 lines suffering. 
Last May, during a heavy thunder-storm, the tower of the 
Exchange caught fire by the sparking of the lightning from 
the arrester to the ground strip, igniting the insulation of 
the cables. The roof of the tower was burned through, 
and the destruction of about one-half of each of the eleven 
cables necessitated nearly 550 splices. The thiid fire oc- 
curred on the night of the 7th inst., when the tower was 
partially destroyed. Owing to defects, it is said, in the 
line construction of the Electric Light Co., about a dozen 
telephones have been burned out and as many annuncia- 
tors destroyed; and on the night named, the Electric Light 
Jines—which do not, as a rule, clear the telephone lines by 
many inches—became so weighted with rain that they 
crossed the telephone wires, burned out three instruments 
and three annunciators, and the tower. It isto be hoped 
that the Exchange has now experienced the last of these 
trials by fire. 

SCRANTON (PA.) FIRE ALARM SERVICE.—The city of 
Scranton has a contract with the Telephone Company for 
14 fire alarm stations at $700 a year. The Telephone Com- 
pany have built lines exclusively for this purpose, and in 
addition to the telephones required by contract have added 
other machinery to secure greater efficiency. The wires 
centre in the Exchange, and are so arranged that any call 
sent in immediately starts an alarm bell. An operator sits 
by this alarm day and night, and by simply touching a key 
blows the district in which the fire is reported on the Ox- 
ford gong, and gives exact location of the fire to the differ- 
ent engine companies. The records carefully kept of all 
fires for the past two years show that out of eighty-four 
fire alarms sent in, forty-nine of these were from subscrib- 
ers’ telephones. This record clearly proves that every tele- 
phone is a fire alarm station, and that there are therefore 
400 alarm stations scattered throughout every portion of 
the city. The construction of the present system did not 
cost the city a single dollar, and the entire cost of main- 
taining and operating it is only $700 a vear. Since its in- 
ception the city has had no serious fires, because a tele- 
phone was always near at hand to call out the fire depart- 
ment and enable them to reach the fire before it gained 
headway. The present system is said to be all that can be 
desired for economy and efficiency. 





THE ELECTRIC LIGHT. 


J. MURRAY FAIRCHILD, for the past twenty-seven years 
a well-known Connecticut electrician, has been employed 
by the U. S. Electric Light Co., as an expert. 

NORFOLK, Va.—The Norfolk (Va.) Electric Light and 
Power Company has been incorporated. Its capital stock 
is not to exceed $100,000 or to be less than $15,000. Mr. E. 
V. White is president, 

To Licgst His Evenxina Drive.—Mr. A. de Rothschild, 
who is now residing at Halton, his seat in Buckingham- 
shire, England, has had his carriage lighted by electricity, 
in order that he may be able to read during his evening 
drive. 





CONNECTICUr AROUSED. —Four cities in the Nutmeg 
State, ranging in population from 10,000 to 30,000, are 
considering the practicability and advisability of the intro- 
duction of the central-station electric lighting system, 
using the Edison light. 

NEW HAVEN, Conn.—-On the Ist inst. the city of New 
Haven, Conn., was illuminated by the New Haven Electric 
Company with the Thomson-Houston electric light. The 
dynamos are driven by Armington & Sims engines. Four 
circuits, each containing twenty-five lights, are used. 

THE LOFTIEST IN THE WoORLD.—The electric light at the 
Silver Cord Mines, Leadville, Col., is probably situated at a 
greater elevation above sea level than any other in the 
world, Its height is 11,000 feet. The plant used was fur- 
nished by the Excelsior Co., of New York. Nine arc lights 
are employed on surface workings, and incandescent 
lights for offices and residences. 

THE LIGHT FOR Lorps.—The electric light bids fair to 
be the light of the immediate future in English country 
houses. Lord Salisbury, who is of an experimental and 
scientific turn of mind, was the first to use it in a country 
house. That was four or five years ago. Then the Duke 
of Sutherland followed the example of Trentham, and now 
Lord Thurlow is lighting Dunphail Hall by electricity. 
Not only are the house, the offices and the house farm to 
be thus lighted, but several of the mills on Lord Thurlow’s 
Morayshire estate are to be worked by electricity. 

NOTES FROM PORTLAND, Me.—Mr. Fred. Johnson has 
been appointed electrician of the Weston Electric Light 
Co., at Portland, Me., in place of Mr. Jared Crane, who re- 
signed to accept a similar position with the American 








800. Mr. M. P. Devine is acting assistant electrician with 
the company. The American company are running 120 arc 
lights; and Mr, Arthur Cooper, formerly with the Tele- 
phone company, is working for them. 


SIGNALING BY ELECTRIC BALLOONS.—Modern strategy 
in war requires new means of communication. A method 
of signaling by means of electric balloons was recently 
tried in Paris by MM. Mangin and Baudet. The balloon, 
made of paper rendered translucent, was about eight feet 
in diameter, and was filled with pure hydrogen. A Swan 
lamp was fitted iaside, and a light rope carrying two 
copper wires was attached. When the circuit was com- 
pleted, the whole balloon appeared to be a globe of fire. 
By switching the current off and on the Morse code can be 
spelled out, and thus captive balloons of this kind can be 
used for signaling purposes. 


IN THE ** QUEEN CITY” OF THE NORTHWEST.—Elgin, IIl., 
has been successfully lighted by the Van Depoele Cu., 
through the agency of the Elgin Electric Light Co., of 
which Mr. George S. Bowen is President. There are 29 
lights upon seven tower's made by the firm of O’Beirne 
Bros. & Co. The Elgin Daily News speaks of the illumina 
tion of the city by the light as highly successlul, and 
devotes a whole page to a report of the inaugural banquet 
given by Mr. Bowen at the Nolting House. ‘The price 
agreed upon for the supply of light is $8,600 per annum. 
Mr. Bowen has, it appears, agreed to provide, operate and 
maintain for five years the electric plant, and to run the 
same to the satisfaction of the city council. The agreement 
provides that the city can at any time purchase the towers. 


A New E xectric Lamp.—The Grand Rapids (Mich.) 
Eagle devotes almost a column to Mr. W. M. Thomas, elec- 
trician of the Grand Rapids Electric Light and Power Co., 
as one of the foremost electricians of the age. He has in- 
vented, says the paper, a new arc light, soft and mellow, 
but more brilliant than the Brush or United States light, 
and giving from 15 to 35 per cent. more light than they. For 
him is claimed the honor of having solved the problem of 
runping incandescent lights on a direct circuit in an arc 
light system, and he is said to have invented a dynamo or 
generator radically different from all others in use, and far 
superior to them. ‘‘ From the merits of his apparatus,” 
says the Eagle, ‘* and the well known push of the capitalists 
interested in the company, it is safe to predict that in the 
near future that branch of busin‘’ss will become one of the 
most important in our city, and Grand Rapids will be the 
home of a man who will rival Brush, Edison, Maxim and 
other inventors in electric lighting.” 

ON THE STAGE ANDIN THE BALLET.—The electric light is 
now employed as a means of heightening melodramatic ef- 
fects on the stage, and hardly a ballet is now considered 
perfect without it. The latest use of it is in a new operetta, 
called ‘Die Assassinen,” written by the Austrian Arcb- 
duke Johann, and produced at Vienna during November. 
The second act keeps the audience literally spell-bound. 


The stage represents a forest inthe dead of night. A 
marvellous effect is produced by the use of small electrical | 
lamps, worn on the heads of the ballet dancers, while by | 


an entirely novelappliance swarms of fireflies are made 
to quiver and dart about the stage in truly realistic fashion. 
This beautiful illusion, which was investigated by a curre- 
spondent of the London Daily News, is produced by means 
of long, flexible wires hanging from the flies, te which 
wires the incandescent lamps are attached. These latter 
are alternately lighted and extinguished by a system of 
switches, worked like the keys of apiano-forte. The lights 
appear and disappear, flash and dance in mid air, like 
veritable fireflies. 


MISCELLANEOUS NOTES. 


Mr. E. WARD WILKINS, traveling representative of 
Messrs. Partrick & Carter, was in New York on Thursday 
last. 

Swirt’s Book.—Mr. James Clugston, of Catasauqua, 
Pa., says: ‘‘Swift’s ‘ Practical Telegrapher’ received to- 
day. It is comprehensive, and yet it is clear enough for 
all to understand. Will do my best to introduce it in this 
region.” Mr. C. M. McCahan, of Huntington, Pa., writes : 
‘It is just what I wanted.” 

ARE TORNADOES ELECTRICAL *—The question whether 
tornadoes are electrical in their origin has been before the 
courts in Wisconsin. A Mineral Point man had insured 
his house against fire, and when it was destroyed by a 
tornado he sued for the amount of the policy, on the 
ground that the primary cause of its demolition was 
lightning, and not wind. The decision is that tornadoes 
are wind only. 

A $500 PRIZE OFFERED.—Among other prizes announced 
by the English Society of Arts is the Howard prize of £100, 
which is offered for the best essay on ** The Utilization of 
Electricity for Motive Power.” Preference will be given 
to that essay which, besides setting forth the theory of 
the subject, contains records with detailed results of actual 
working or experiment. The society reserves the right of 
publishing the prize essay. 

THE FRENCH PRIZE OF 50,000 FRANCS.—The prize of 
50,000 francs that has been offered by the French Goyern- 
ment for the discovery that shall enable electricity to be 





|sion of intelligence and as a renedy in the treatment of 
disease, is declared open to competitors of at.y nationality, 
and will not be awarded until December, 18t;, 


JOHN B. SABINE, LL.B., attorney and counsellor at law, 
| 102 Broadway, is counsel for various electrical corpora- 
| tions. He gives special attention to corporation law in all 
its branches, investigates the condition of companies, ad- 
vises capitalists and syndicates, obtains patents and con- 
cessions, and acts as registrar and transfer agent for cer- 
tain unlisted companies. His services are offered to those 
who appre ciate care and thoroughness combined with rea- 
sonable charges. 


UNDERGROUND CABLE CONSTRUCTION.—The Standard 
Underground Cable Company have purchased property at 
the corner of Sixteenth and Railroad streets, Pittsburgh, 
and will proceed at once to the erection of a building 100x 
170 feet, in which will be manufactured the underground 
cable invented by R. 8. Waring, the electrician. The suc- 
cess of the invention is already assured. Several miles 
of the cable are already in successful operation in con- 
necting the Government departments at Washington, as 
stated in THE ELECTRICAL WORLD, and a line is now being 
laid for the use of the fire department of that city. 


SEPARATING METALS FROM THEIR ALLOYS.—An ingenious 
process of separating metals from their alloys by electroly- 
sis is reported in the London Times. The experimental 
trials were illustrated by the treatment of base bullion, 
which ordinarily consists of gold, silver and copper. In 
the described process, the alloy is suspended in a bath of 
dilute sulphuric acid contained in porous conductive cells 
placed in tanks containing a solution of sulphate of copper. 
in which plates of copper are suspended, The alloy and 
the porous cells are connected by means of copper rods 
with the positive pole of a Gramme dynamo machine, the 
copper plates being similarly connected with the 
negative pole of the machine. The current of elec- 
tricity passes through the alloy to the acid solution, 
which is thus decomposed, and combines with the oxidiza- 
ble metals, such as silver and copper, producing oxides of 
those metals which enter into solution. ‘The more nega- 
tive metal, in this case gold, not being affected, is thrown 
down and afterward removed from the bath, washed, 
smelted, and run into ingots and bars in the usual way. 
The silver and copper are also recovered separately. and 
are similarly treated. One special feature is that the sul- 
phuric acid in solution is used over and over again, and 
hence a great economy is claimed, as well as by reason of 
the metals being separated in a perfectly pure state. The 
apparatus, moreover, is simple and inexpensive, consisting 
of nothing more than the dynamos with their driving 
power and the tanks and connections. 


STOCK QUOTATIONS. —Telegraph, telephone and electric 
light stocks were quoted as follows on Thursday, at the 
Electric, Manufacturing and Miscellaneous Stock Ex- 
change, and at the Stock Exchanye : 





Bip. ASKED. 
TELEPHONE, 
American Bell 'Telephone................... 185 ld 
nei. Bbnhe: PEON 52s 0 eis's. Sere TOS 9S ee) 
Boston Gy DOWUGNM 5 aoc ccsi sc isiccnncteceece LOO 105 
Contre Be oa wikd occ ssbavnkcesccave 115 mf 
ce Sse cape Apes Death et «ARE ry) 25 
AP i PA lee RE, ee te p 5 10 
ON Per Pe oT ere ee 37 50 
Ns TIONS. Thick ss des d's odds Cd asaren 95 110 
New York acd New Jersey..............+. 85 
New York and Pennsylvapia....... gas lita ri) a 
ieee Gc MUON 5 51 Giese 0iciso 00 sada deen 65 70 
I ern vecct os oo ea ct tune, Wels sa 3B q 
BOUNTY oc cb 000000002060 000.0 siiaalds 10 17 
Southern New England............0..0000- 180 190 
CO ero NA 6 ERED oe, ED Ft 110 
Southare Bell. ..cssssesac sede octscketemens V5 125 
DROUIOR Fis iiss c's edi b beans tees tee bueee cose 1% 2 
TELEGRAPH. 
Commercial Telegram, pref................ eosin 1:25 
Postal Telegraph (stock).................--- 4% 5 
Postal Telegraph Bonds with stock......... ace 18 
ex. wire gates ee 138 15 
Postal Telegraph (new Co.)..............06- Lh 5 
Western Union Telegraph.................. 78% 78%, 
| Baukers and Merchants’ Tel.............. Fess 1191, 
Pee ek Sb Ge ee 62 63 
American District Telegraph............... 16 28 
Mutual Union Telegraph........ .......... 16 17 
ELECTRIC LIGHT, 
DemOOGR Pass Cee GA ds ceeeseccecsecebers fess 5ly 
i. ert MY eres aia 92a dbo egaeserdsade 80 95 
ss SURI, ok kc cnscds eb Seen edce 60 RS 
PTS. eee ad ees sinks ke ah@ news cante ie 110 
Oc 24 Te ieees po tan we dean tehance ne eae 140 165 
ei TOE 5 so co.06es- ch andens aceas 28 55 
re Sn. clits oid bebe eadae tee aes 100 pa 
Wigan, TRAVODOAN. . «6 vec ceccsieseses eer 10 30 
RMINONE, 5 uidt 0 o:.0 00 0sie ee Rech cdscescecs ape BS 
esreae MUMOUNIORS , «os Radars benesossenpedac LO 30 
OG ces cckabcous > AMepoccnaaececéscnmee de 10 V5 
Cee MOROON, 5. i's ccat ace o esse cdecaicond 110 114 
AERIAL NAVIGATION.—The subject of navigating the air 
continues to occupy the attention of many investigators 
and experimenters. There is a feeling prevalent in many 





quarters that electricity alone can supply the motive power 
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of a thoroughly successful balloon or aerial navigating 
machine. M. Gaston Tissandier and his brother Albert, 
the French electricians, have now corstructed a balloon 
with an electrical propeller, consisting of the balloon 
proper, the gas generator and the electromotive apparatus 
driven by a battery of 24 bichromate cells. The balloon is 
cigar-shaped. 28 metres long and 9.20 metres in diameter. 
Its volume is 1.060 cubic metres, and an automatic 


force of 1.180 grammes weight per cubic metre of gas, a 
higher result than has hitherto been obtained. The elec- 
tric balloon, with its motor able to act three hours, weighs 
704 kilograinmes, To this the weight of two persons has to 
be added, say, 386 kilogrammes for M. Tissandier and his 
brother. On Oct. 8, about 3:20 P. M., these gentlemen as- 
cended from their workshops at Auteuil, near Paris, in a 
feeble east-south-east wind. At the earth the wind was 


BUSINESS NOTICES. 


ee 


THE U.S. MUTUAL ACCIDENT AssociaTION.—This asso- 
ciation has literally leaped into popularity, and its mem- 
bership is increasing daily at an unparalleled rate. On 
January 1 the membership fee is to be increased to all 
whose applications have not been received before that 


valve is provided. The car is constructed of bam- | almost nil, but at a height of 500 metres the wind obtained | date, so that those intending to avail themselves of the 
boo, and is suspended by ribbons. The balloon |a velocity of 3 metres per second. The electric apparatus | substantial benefits offered should not delay. The presi- 
was filled on Oct. 8 in seven hours by four | allowed of four speeds of the propeller, from 60 to 180 turns | dent of the company is Charles B. Peet, of Rogers, Peet & 


hydrogen generators, liberating pure gas by the decompo- 
sition of water in presence of iron and sulphuric acid. The 
gas was purified by caustic soda and calcined chloride of 
lime. The pure gas thus obtained gave an ascensional 


per minute, and the aeronauts proved that they could out- 
speed and breast the wind, as well as steer the balloon in 
it. They descended an hour later near Croissy-sur-Seine, 
well satisfied with their preliminary essay. 








Co., and Mr. James R. Pitcher is secretary. Application 
blank will be forwarded to any address, and on its return 
filled up and accompanied by $4, a policy will be promptly 
mailed. 








THE “ELECTRICAL WORLD’S” 


ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


ALL THE PATENTS MENTIONED BELOW ARE DATED NOV. 27, 1883. 


Automatic Telegraph; Rufus Anderson, of 
EMG, CW 560d ho vv Ai Ceee 48 1 cask conse Dene’ 289,205 


This improvement in chemical telegraphs is designed to facili- 
tate the placiog of the record-fillet on the contact-wheel under 





| Apparatus for Charging and Discharging 
| Secondary Batteries; Edward Weston, of 
Newark, N.J., and Leonard E. Curtis, of 
ti. 2 jae ee 289,828 


Electric Circuit-Breaker ; Edward Weston, of 
Newark, N. J., Assignor to the United States 
Electric Lighting Company, of New York 
ike ptiin da phgh seks tesa mts <bieas a Vaecenaeses ares veseee nee 
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In charging secondary batteries the weight of the elements | This device is intended for use in connection with circuits on 
varies, Advantage has been taken of this circumstance, and the | which strong currents are passing, the object being to prevent 
elements of one cell of storage battery are balanced upon a nicely | the formation of an arc. tween the contact springs there is 

poised beam, the beam being arranged to control the governing | a revolving metal plate, and insulating pieces of irregular form 


sired ic circuit aud regulate the charging and discharging of the | x cured to the sides of the plate in line with the axis of rotation. 
| battery. | 

















| 





| 


} 











oO 


the stylus, and means are provided for sharpening the stylus in 

its place in the machine. The arm carrying the contact-wheel is 

mounted concentric with the driving-shaft, so that it may be 

raised or lowered for the purpose of introducing the fillet. | 
Another object in making the contact-wheel movable is to 

introduce a sharpening-wheel under the stylus to griud the latter 

while in place, motion being imparted to the sharpening-wheel | 
by friction from the contact-wheel. When the sharpening-wheel | 
is not in use, it is pushed back into a recess in the front plate of | 
the machine. 


Automatic Shunt-Relay or Circuit-Closer ; T. 
A. B. Putnam, of New York City............... 289, 137 | 
In this apparatus two electro-magnets act upon one armature- 

lever in common, and in connection with a commutator act to 
shunt one magnet out of the circuit and the other into the cir- | 
cuit at each electrical impulse, at the same time breuking or | 
sentes another circuit through the movement of the armature- | 
ever. 

Automatic Circuit-Breaker for Railroad Sig- | 
nals; M. W. Long, of Hyde Park, Mass.......289,000 | 


This inventor has described in another application for Letters 
Patent a magneto generator for signaling purposes, which is 
operated by the passing train. In order to. maintain the alarm 
in operation during the period of time after the train bas passed 
the generator and before it arrives atthe crossing, the rotating 
parts of the generator are made to bave sufficient momentum to 
keep them in motion for sufficient time to allow a slow moving 
train to reach the crossing. This circuit-breaker is designed to 
break the circuit when the train reaches the crossing, so that the 
alarm will not be sounded thereafter whether the trains move 
slow or fast. 





Apparatus for Regulating and Controlling the 
Electrical Transmission of Power; Edward 
Weston, of Newark, N. J., assignor to the 
United States Electric Lighting Company, 
of New York City 289,198 
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This apparatus is represented as applied to an elevator, but the 
inventor does not limit the invention to this use. The patent | 
covers the system of double cone pulleys and tight and loose | 
pulleys for stopping, starting and controlling the speed of 
machinery driven by electric motors. 


Dynamo and Magneto-Electric Machine; Ed- 
ward Weston, of Newark, N. J., assignor to 
the United States Electric Lighting Com- 
pe Me i A ae 5 ee py er ree 289,200 


Brushes of dynamos have always been arranged tangentially 
to the commutator cylinder. The ends of brushes arranged in 
this way are beveled by wear, so that the lines of contact are 
constantly changing. This improvement provides brushes that 
are pressed against the commutator cylinder on diametrically 
opposite sides in a plane parallel with two opposite radii of the 
commutator cylinder. 


Electrical Cable ; Samuel D. Strohm, of Phila- 
Se en 289, 164, 289,165, 289,166 
These patents cover several methods of constructing cabies 

with wires and insulating discs, rings or supports having open 

slots for the reception and support of the wires. 


Speaking-Telephone; James H. Robertson, of Brook- 
MM Mis a ctare pupa ats 9.0 stk 6d ehh Za as. bala Oaeg Re Pee.e wanes 289,309 
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A telephone-receiver is placed in the secondary circuit b b’ of 
an induction coil, in the primary circuit D of which is the trans- 
mitter, the secondary circuit being arranged so that the induced 
current passes through vibration electrodes, as well as the helex 
F of the receiving electro-magnet. By this arrangement the 
change produced in the primary current by the vibrations of the 
transmitting-diaphragm are accompanied by simultaneous 
changes in the secondary current produced by corresponding 
vibrations of the receiving-diaphragm. 

Electric Cable; William Halkyard, of Provi- 
dence, R. L, Assignor of one-half to Henry 
Bie. CI UE TINE TUEEc ccs ccctecsccceccccces 289,092 
This cable consists of a number of insulated wires provided 

with a covering of metallic braid and a coating of soft metal 

covering the braid and filling its interstices, 


Hotel and Burglar Alarm Electric Annuncia- 
tor; Wm. 8S. Corwin, of Newark, N. J.......... 289,283 


The drops in the anuunciator are fitted loosely on the crank- 
shaft and a series of fingers carried by the shaft serves to replace 
the drops. 


Relay for Quadruplex Telegraphs; a 
Nicholson, OF Memtom, Bye s.cc..csccctcccsccsccccs 289,801 


Two armature levers worked by the main line currents are 
conpnoyes in connection with a yielding contact lever to con- 
trol two local circuits. 


Regulator for Electrical Generators; Edward 
Weston, of Newark, N. J., Assignor to the 
United States Flectric Lighting Com- 

OES, OE GET SOUS che occhecccatescceesen 289,825, 289,826 


These patents covera main circuit with lamps connected in 
series therewith, and two or more generators with their arma- 
ture coils connected in series, an independent circuit, including 
the field magnet, coils in series and electrically operated appa- 
ratus for diverting the current from the circuit around the field 
magnets, the whole being arranged to maintain a uniform current 
in the main circuit, 
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The circuit can be broken only by the instantaneous reaction of 
the spring on leaving the exposed edges of the metal plate. 
Switch for Electric Lamps; George T. Ben- 

son, of New York City, Assignor to John S. 

Kelso, Jr., of Stamford, Conn...........-+6ee+. 288,971 

This is a novel and ingenious switch for the sockets of incan- 
descent lamps. 


System of Generating and Regulating Elec- 
tric Currents ; Edward Weston, of Newark, 
N. J., Assignor to the United States Electric 
Lighting Company, of New York City........ 289,324 


This patent covers a method of running and controlling 
dynamos in series. 


Support for Telephones; James Tregurtha, of 
Malden, Assignor by mesne more ment to 
the Adjustable Telephone Support Company, _ 
Of Boston, Maas........-.ccsccceceses | 280,179, 289,180 
These patents cover devices for supporting telephone trans- 
mitters and receivers in convenient position for use. 


Safety Cut-out for epectre-Tesgnette Motors; 
Edward Weston, of Newark, N. J., Assignor 
to the United States Electric Lighting Com- : 
pany, of New York City................+ «+ cece 289,197 
A centrifugal governor attached to the motor cuts the motor 
out of the circuit when its speed is either too high or too low. 


Telephone Switch; Chas. T. Loring, of Boston, 
Mass., Assignor by mesne assignment to the 
Adjustable Telephone Support Company, 
SAME PIACE.... 2c ccreccesccccccccccccssececs oe 2£9,353 
In this invention the movement of the switch signals the cen- 
tral office. 


Telephone Switch; James Tregurtha, of Mal- 
den, Assignor by mesne a to the, 
Adjustable Telephone Support Company, of — 
Py an pa ey eee ee 289,178, 289,331 
The switch is operated by the arm that supports the tele- 
phone. 


Telegraph Relay and Re 
oney, of Washington, D. C., Assignor of one- 
halt to Glen W. Cooper, of same place... .... 289,285 
The legs of the magnet of this relay are formed of bundles of 
soft iron wire, and only one leg is provided with a coil or helix. 
The object of the inventor is to produce a relay sensitive to light 
currents. 


Chemical Telegraph; T. F. Taylor, of Brook- 
lyn, N.Y. yt RL 


ater ; James A. Mal- 
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This invention consists in the comfination witHiatelegraph line ° 


conductor divided into two approxiimately equal’ sections L L’, 
connected for induction through: a, condenser OC, offam electric 
generator E, connected with theo terminal of one seetion, a 
transmitter arranged to make anciliyeak circuit, and a. chemical 
receiver and recorder connected with the opposite line termfpal 
and ground, The object of tit, arrangement. is to preveiy 
** tailings.” : re f ; 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in , 


The Electrical World. 
Pride Fraleigh & Kyle 0 Bere est ee. 


tractors, 23 and 25 Dey Street, New York. 


EVERYTHING 


Relating to ELECTRICITY for sale, and 9 
work done. J. F. FAIRMAN, Cooper Union, N . ¥. 


Telegres® Sa eee Electrical — 


Medical Batteries, PPL yentors’ IES... Expert- 

mental Work, and fine brass castings. Send for 

catalogue C. E. JONES & BRO. Cincinnati, O. 
It is important to us that you mention this citadt 


(\ONSULTING CHEMIST AND ELEC- 
TRICIAN.—Analysis of all commercial and 
technical products. Investigations made on al! ques- 
tions bearing on electricity. Full information and 
rices maijed + on application. JAMES H. STEB- 
Bins, JR.. 8. B., F. C. 8., 117 Pearl St., New York. 


THE HARBERT 


THLEPHONE! 


For Private Lines are Pat’d. Agents Wanted. Un- 

estionably the Best. Work 1 mile. Pat’ : Wire. 
Tate Improvements. Circulars free. Edw. E. Har- 
bert & Co., 150 La Salle S8t., Chicago, Til. 

















French Batt 

or cones — 0 
matism, 

Soasuiis and 


Reeveoeran Send for circular. 
E. JONES & B . Cincinnati, Ohio. 
bs * is important to us that you mention this paper. 


§ Hq AN writers are paid better Salaries 
_ any other clerical position. 

Young men have only to learn Shorthand to make it 
asure source of profit. Thorough instruction by 








mail, Send stamp for circulars and specimen of 
writing. W. W. HULTON, ptenographer, Pitts- 
burgh, Pa. 





MUSIC (\ WITHOUT T A TEACHER! 
Soper’s Instantaneous Guide 
to keys of piano and organ. Price $1. Will 
teach any — to play 20 pieces of music ia 
one day. ou couldn’t learn it from a teacher 
in a month for $20. Try it and be convinced. 
Sample copy will be mailed to any address on 
receipt of 25 cents in stamps by HEARNE & 
CO., 178 Broadway, New York. 


WANTED. 


A party having perfected a machine 
for covering the finer magnet wires 
with silk or cotton, is desirous of arrang- 
ing with some responsible party for the 
operation of the same. 

For further information, and samples 
of wire covered by this machine, ad- 


dress, 
J. M. HOPKINS, 


53 West Friendship Street, 
PROVIDENCE, R. I. 





Complete Catalogue of Electrical Works will 
be sent to any address on application. 
Awarded First Medal at Cincinnati Exposition, 
1880. Send for Catalogue and Prices. 
E. W. WAGNER, Manufacturer of 
ELECTRO-MEDICAL APPARATUS. } 


Specialty, Gaiffe’s System Pocket Batteries 





ta John treet, New York. 


READY SHORTLY. 


ELECTRICITY, MAGNETISM 
ELECTRO-TELEGRAPHY. 


A Practical Guide for Students, Operators and 
Inspectors, by 


THOMAS D. LOCKWOOD, 
With 158 Illustrations. 


D. VAN NOSTRAND, 


Publisher, 23 Murray and 27 Warren Sts., N. Y. 


JOHN B. SABINE, 


ATTORNEY AND COUNSELOR-AT- 
LAW, NOTARY PUBLIC 


(ROOM 20), 
102 Broadway, New York. 


Companies incorporated at $20 to $100, ex. 
office fees. 

Letters patent obtained at $20 to $65, ex. 
office fees. 

Titles searched at 1 per cent. of the value of 
the property. 

Collections made at 10 per cent. 

Contracts, assignments, etc. ,drawn at $5 to $25. 

Deeds, mortgages, etc, drawn at $3 to $30. 

Wills drawn at $5 to $40. 

Special terms for general assignments and 
compositions, 

Special attention given to Patents for Electri- 
cal Inventions, and to litigation concerning the 
same. Correspondentsin all parts of the country. 





AND 








JUST PUBLISHED. 
Fully Illustrated. Price, $3.00. 


PHILIP REIS 


Inventor of the Telephone. 


A Biographical Sketch, with documentary 
testimony, translations of the original papers of 
the Inventor and commermorary publications. 
By SILVANUS P. THOMPSON 


Catalogue of Electrical Books free on application 


E. & F. N. SPON, 


35 MURRAY STREET, NEW YORK. 


TELEGRAPH AND TELEPHONE 
POLES. 
65,000 25 to 60 feet. No. ! Quality. | 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
Austin Railroads. 

Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY, 


EAST SAGINAW, MICH. 











= |The Suk Electric Mv C0, 


28 SUDBURY ST., BOSTON, | 


MANUFACTURERS OF 


Electric Bells, Striking Gongs, Annun | 


ciators, Burglar Alarms, Push But- 
tons, Switches, Keys, Spark 
Coils, Batteries, Electric Gas 
Lighting, 
ties of 


and Special- 
all kinds. 


SPIRAL 
TELEPHONE WIRE. 


FOR LONG AND SHORT DISTANCE 
TELEPHONING. 


Patents allowed April 24 and July 25. 


Address 


AMERICAN SPIRAL TELEPHONE 
WIRE COMPANY, 


43 MILK STREET, 
BOSTON, MASS. 


i 





MUTUAL DISTRICT MESSENGER CO. 


OF BOSTON. 


a | Principal Office, Old State House, State Street, Boston, Mass. 


J. M. Prenpereast, Pres. D. J. Hern, Gen. Man. 
W. H. Sirs, Supt. 


Department for the Addressing and Distribution of Circulars. 
Boston, Nov. 1, 1883. 
NOTICE TO ADVERTISERS AND OTHERS. 


We have im our employ experienced persous to ad- 
dress, fold and envelope advertising matter for dis 
tribution by mail or by our messengers. 

We distribute Circulars, Handbills, Notices, etc., 
PROPERLY, and at less rate than can be done by any 
other manner, considering the thoroughness of our 
work. 

Special arrangements made for any respectable 
kind of service; well drilled and neatly uniformed 
messengers employed todo the same. Will furnish 
estimates for delivering circulars, etc.. to any city or 
town in Massachusetts. 

Our rates for delivery in Boston are as follows : 


Per 1,000. 

HANDBILLS, delivered = the street........... $1.00 

m the stores, .......... 1.50 

UNADDRESSED CIRCULARS Gin envelo 3.50 
UNADDRESSED wie api envelc pes), 

2,000 to 5,000.......... sate 3.00 

ADDRESSED CIRCULARS a ee eee 7.00 

Y 000 to 10,000.... 6.00 

7" a 0,000 to 25,000.... 5,00 

PAMPHLETS (small), delivered on street....... 4.50 

in houses...... 6.50 

i (large) 2: on street ..... 6.00 

* = 23, in houses...... 8.00 


Our price for addressing, folding, and mailing (in 
cluding envelopes and postage) is $20.00 per thou- 
sand for ordinary circulars of not more than two 
ounces. Special rates on lots above 10,000 and on 
| books and other heavy advertising matter. 
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United 
States 
Mutual 
ACCIDENT 
Association, 
320 Broadway, 
N.Y. 







. f | 4 | | ’ 
INSURES AGAINST AOGIDENTS AT HALF 
THE RATES OF STOCK COMPANIES. 


$70,000,000 of Insurance in Force. 
Not One Dollar of Indebtedness. 
2,000 Claims Paid. Not One Unpaid. 


Membership Fee, $4; Annual Cost About $12 for $5,000 


Accident Insurance, with $25 Weekly Indemnity. 
$10,000 Insurance, with $50 weekly Indemnity, 
* at corresponding rates. 
HOW TO BECOME A MEMBER: 


Write for Circular and Application Blank, 
and when received, fill out your application, in- 
close $4, and forward it to the Secretary at 
New York, on receipt of which a policy will be 
promptly mailéd to you. 


CHARLES B. PEET (of Rogers, Peet & Co.), 
President. 
JAMES R. PITCHER, Secretary. 
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Bell Telephone Stocks 


rk and sold by J. O. ee ae | No, 


est Third Street, Cincinnati, 
MONEY LOANED ON TEL /EPHONE STOCKS. 


a THE W.Y. APPLEGATE 
Klectric Matting Co. 


Invisible Electric Alarm 
Matting Appliences. S nd 
ior circular, Office, Mills 

ii ae kuilding, 35 Wall Street, 
i New York 


ESTABLISHED 185%. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, New Vork. 


HE CONSOLIDATED TELEPHONE CoO. 
are now ready to sell telephones, make ter- 
ritorial contracts, etc. This systemis no in- 
fringement of existing patents, and the Com- 
pany have no lawsuits pending. Correspond- 


ence looking toward local organizations desired. 
Call and see telephones working, or address 
Company at offices, No. 18 Broadway, rooms 
505 and 506. — 
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A SCIENTIFIC NOVELTY=—The Stu- 


dent's Electrical Cabinet — Designed to 
accompany Curr W. Meyer’s ** Elementary 
Guide in Electricity.®® The apparatus will 
illustrate the heating power of electricity by igniting 
gas, ether, alcohol, fiirng electric cannon, etc.; will 


electrify any number of persons joining hands, and 
will also :llustrate most of the phenomena of electric 
attraction, repulsion and induction. A _ brillient 
spark, one inch, can be produced, showing the elec- 
tric light in vacuo, and illustrating the principles of 
lightning. The epparatus will furnish the student 
ample means to perform any known experiment of 
this most amusing scienve. Complete Apparatus, 
$15, Sateding Electrical Machine. 

RT W. MEYER, 11 Dey St., N. ¥. 


NOW READY. 
ELECTRICAL MEASUREMENT, 


AND 


The Galvanometer and Its Uses. 
BY T. D. LOCK WOOD, 


144 pages, handsomely bound, large clear type, 
and fully illustrated with diagrams of 
connections, engravings of 
apparatus, etc, 

Price, $1.50. Sent by mail, post-paid, to any 
address upon receipt of price. 





Every Telegraph Office Manager or Tele- 
gra h Operator, Every Telephone Central 
istrict Telegraph Manager, Every Stu- 
dent of Electrical Science, Every Person hav- 
ing charge of E'ectric Light Plant, or other 
Electrical Arrangements and Apparatus, and 
every Person w ho takes an interest in Electrical 
Matters of any kind should read 


TT. D. LOCKWOOD'’s 


‘Electrical Measurement and the 
Galvanometer.” 


It is the only book which explains in plain 
English, and without algebraic formule, all 
about Klectrical Measurement and the Use of 
Galvanometers, besides giving fully detailed 
and illustrated descriptions of 


GALVANOMETERS AND RHEOSTATS, 


Wit) all diagrams of connections, required in 
using them, and tbe plain and simple reason 
why for everything. 

In this remarkuble book the whole subject cf 
Electrical Measurement is made so ‘clear and 
plain that any one can easily understand every 
explanation, and can practicilly make electrical 
measurements without difficulty, and especially 
without ** doing” sums in algebra. 


PUBLISHED BY 


J. H. BUNNELL & (00, 


112 Liberty Street, 
NEW YORK, 
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The above Sounder is warranted to work well where any sounder will. 
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The above Key is a perfect working key, and has 
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These are no Toy Instruments. We guarantee them to work well where any Key or Sounder will work. Both Key and Sounder lever are 
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reliable, and so guaranteed, or money 
refunded. 
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Instruments we have sold thousands of them, 
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satisfaction, whether used for home prac- 
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EVERY FAMILY SHOULD HAVE ONE OF 


: DR. JEROME KIDDER’S 
Fe Electro-Medical Apparatuses 


THEY ARE THE BEST, owing to the Sim- 

— plicity of Operation, Durable Construction and 
: Zasasctogien: Qualities of Electricity they pro- 
uce, 
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Why suffer from the effects of Rheumatism, Gout, Neuralgia. 
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Ei Wap A MUSICAL INSTRUMENT 
a \. that will play any tuné, and that 
any one; even a ehild, oan operate. 


The Organette has gained such a worli-wide reputatiot, that 
alengthy description of it is not necessary. It will be suffi- 
cient to say that it ie a PERFECT ORGAN that plays mechani- 
cally all the sacred airs, popular music, songs, dances, etc, 
_Lete. it consists of three strong bellows and set of reeds with 
| EXPRESSION box and 8WELL. A strip of perforated paper 
presents the tune, and it is only necessary to place the paper 
{I tine in the instrument, as shown in the picture, and turn 
the handle, which both opefittes the Bellows and propels the 
paper tune. The perforations in the paper allow the fight 
reeds to sound and a Tey tune is the result, perfect in time 
execution, and effect, without the least knowledge of music bei 
‘ required of the performer; even a little child can opeta 
Yj it; as is shown in the picture, a little girl is playing a song an 
- her playmates are singing the words. It is tuned in the key 
/ best suited for the human voice to sing by. It interests and enter- 
> tains both old and young, assists in Sening the voice and AF- 
\y FORDS HOURS OF SOCIAL AMUSEMENT. The netta is perfectly 
r represented by the picture. It is made of solid chk walnut, deco- 
rated in gilt, and is both hand and ornamental. ‘The price of 
Ly similar instruments has hitherto been $8, and the has ¢ ly 
increased until now there are over sr i We .— ~h Tes 
rgan e market at this great uced price, believing th e sale 
=. a? will primed the phn me mh The Organetta, though 
similar in construction is an tmprovement upon our 
well-known Organette, which sells for $8 
and $10. It contains the same number of 
and plays the same 
tunes. Our offer is this: On 
receipt of ®7 we will send 
the é anetta by express to 
any address and include 
FREE £3.50. worth of Music, of 
on receipt.of && we will éend it with 
over $1.50 worth of music FREE, or 
for &23.50 we will send it with émalt 
selection of music, FREE. The price 
includes boxing and packing, hest 
" are agent's prices, and we wil appoint 
aithe first purchaser from any town_our 
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given careful attention to Telegraph Wire from the introduction of the 


especially with reference to the conditions necessary to highest electric 
in that par- 


This Company havin 
Art of Telegraphy, an 
conductivity, does not hesitate to recommead this class of its products as unequele 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE 


and anticipating at an early day the great demand that would exist for that article, they well 
adopted and cg 8 tt certain methods and appliances for the production of Telegraph as have 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
BA (In connection with the DouBLE S1EMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone purposes is thoroughly tested 





before shipping, with regard to Conductivity, Tensile and Torsion strengtb, as well as Elongation. 
Prices and terms for Telegraph or Telephone Wire—Plain, Oiled or Galvanized—given upon 


| application. 
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N B.—The qualities known as extra Best (E. BR, 8.) and Best Best (R. B.) kept constantly in st« ck. 
THE AMERICAN BELL TELEPHONE COMPANY, 
W. H, FORBES, President, W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. 


GROUND teem This Company, owning the Original 
\ \ 





Patents of Alexander Graham Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 
This company desires to arrange with 

1 persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied ag eget £ similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic 
required to act as licensees 
pose of establishing 


B PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


= SPEAKING TUBE 


urposes, for which instruments wil! be 
eased for a term of years at a nom nal 
rental, 

This Company will arrange for telep one 
lines between cities and towns where Ex 
change systems already exist, in ord<r to 
afford facilities for personal communi- 
cation betweeu subscribers or customers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 


Company, 
No. ¥95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company ure hereby respectfully notified that 
they are liable to prosecution, and for damages for infringement, and will be prosecuted accord- 
ing'y to the full extent of the \aw. , 
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of electricity, and the many works written on its practical applications, Its) by the teaching of experience. 
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THE ELECTRICAL WORLD. 


Dec. 15, 1883 








THE “ BLGIN® ” TELEPHONE, 
for Private Lines. Copied by many, ex- 
celled by nove! Address for illustrated | 
circular ELGIN hoy ag A Elgin | 
Kane County, Ill., U. 8. A. Tillotson | 
& Co., 5&7! ey St . Agents for New York. 


| Bat 
= = the stem atime 
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Seek AL ee 
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PHOSPHOR- BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of 
and acoustic telephones. Will not STRETCH nor RUST. 








times its weight per mile. 


See 


















« Diba phar. Bi ton; longs PHOSPHOR-Bi- ELTING CoO., 
512 ARGCH stT., PHILADELP: Sy PA. 
Owners of the U. 8. Phospbor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United States. 
Motors, | The Only Practical 
Dynamos, | Electric Motors for 
tAutomatic Family Sewing 
= Batteries. Machines. 


THE ELECTRO-DYNAMIC COMPANY, 


224 Carter Street, Philadelphia, Pa. 


19 EAST 15th STREET, NEW YORK. 
SEND STAMP FOR CIRCULAR. 











Unequalled. 
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| «Por Electric Lighting 





~ The United States 
Electric Lighting Co., 
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MANUFACTURERS OF 


Weston Dynamo Electric Machines, 
Maxim Incandescent Lamps, 
Weston Arc Lamps, 


Automatic Regulators, Carbons, Electrical Fittings and 
Fixtures, Safety Oevices, Steamship Projectors, Electric 
Motors, Electroplating Machines, Etc. 


Office: 59 & 61 LIBERTY STREET, New York. 


GEORGE W. HEBARD, President. 
LEONARD E. CURTIS, Secretary. 
PH. FERD. KOBBE, Treasurer. 


TRUSTEES: 
EDWARD WESTON, 
WALTER T. HATCH, 
HENRY DAY, 
GEORGE W. HEBARD, 
THOMAS H. HUBBARD. 





a ee 








MARCELLUS HARTLEY, 
ANSON PHELPS STOKES, 
CHARLES R. FLINT, 
LOUIS FITZGERALD, 


HENRY B. HYDE, 
JOHN A. STEWART, 
ROBERT B. MINTURN, 
LEONARD E. CURTIS. 


electric 
RESISTS 
SMOKE, ACIDS and DAMPNESS. TENACITY more than FOUR 


ARC LICHTS. 





WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
are lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 
-Number 
of Arc Lights. 
10 
20 


Nominal 
Candle Power. 


1,200 © 
1,200 
7 30 1,200 
8 64 1,200 
Prices of our machines and lamps the same as our regular list. 
We sball commence this month the shipment of 


BRUSH STORAGE BATTERIES 
lo fill the large orders which have accumulated on our books. We desire to state that these batteries are 
GUARANTEED 


by this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 


opponents wennene them, which have beeu so industriously circulated of sit are false in every partic - 
ular. 


THE BRUSH ELECTRIC CO., 


Tip. 379 Euclid Avenue, 
CLEVELAND OHIO. 


May 12, IRR, 


+ 


Number 
of Machine. 


Horse-Power 
required. 


Our agents will give estimates. 
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—==TH pr ct: Supt. and Electrician. 


Excelsior Hlectrie Co., 
66 & 68 hd Soeyp Ne Ue 
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>. Sy eS WEN ae ea : 
General Manager. 


SVAN LLNS 


IN THE WORLD. 


PATENTS & IMPROVEMENTS OF WM. HOCHHAUSEN. 


one 
, a 
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Our Machine occupies the least space. 





THE MOST PERFECT SYSTEM OF ELECTRIC LIGHTING 


WE ARE THE SOLE OWNERS OF ALL THE VALUABLE 
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requires the least power. 

has no equal in steadiness. 

requires no attention. 

Our Lamps are perfect in action as well as ornamental, 
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